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Shop around. Ү 
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$100,000 these days. 


And the grand tally is = ль , | 
really scary, when you consider () | | E () == WAY + | (} 


that the National Park Service 


officially plucked nearly 5,000 | ! | 
outdoors types from peril last year. | С EX p 1 N С | V F ) 
| Е. | d 


Now there's talk of making the 
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rescue-ees pay for their own 


rescues. (Will they honor credit 


cards?) The way we see it, you 


can take your chances with 


cuts, ог you can stay 


— — ج ص 


Congressional budget 


connected with a pair of 
Motorola Sport Radios and 
make a plan to keep your 
group out of the whole mess. 
A booster shot for all 
outdoor activities. 
Our Sport Radios are professional- 
quality, two-way radios that give 
you up to two miles of group 
communication, depending on the 
terrain. (Even up to five miles with 


our most powerful models.) 
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If you dof get stranded and hungry pec into 
Mother Nature's pantry for a quick bite. Beetles are 
high in protein and some say taste like chicken. 


| p: 
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` When your biking buddy bombs 


down a different trail, you don't 
have to worry about a military 


helicopter's day rate. Just press 


‚ your talk button: "Guru to Funky 


Hammer, l'm down at Chimney 
Rock.” (With our handlebar 


attachment, your hands stay on 


Use hand signals 


BICYCLE SAFETY RULES 


Don't ride double Don't hitch 


the bars.) At Motorola, we under- 
stand that trails can start to look alike 
when you're out there. But when 


you're all linked by our Sport Radios, 


you keep your bearings. You keep f; Wy designed to perform at crunch 
your group. You keep your cool. ОТО 


Keeps families 
together. (Politicians 
should like us.) 


Even if you're not at risk 


of getting stranded д ~ 

ل ار 
out there, our radios‏ 
can help you get more‏ 
out of whatever‏ 
you're doing. Take the‏ 
family camping trip.‏ 
With our Sport‏ 


Radios, everyone t 
can stay together, | MC 


even though 


they're doing 
different things. 
Your fishermen can still keep up 
with your soccer players. (They 
can watch bobbers all the way up 
until substitution time.) Or let's say 


your group is on 


Take a Motorola Sport Radio 
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It's much more difficult for human families 
to stay together. When you're in the 
Great Outdoors, you need a plan. 


give you directions so | 


so long: "Marge, Jimmy 
Over 2000 lost bikers have been rescued in Moab. Following a few simple 
rules can keep the shredder happy and safe in inhospitable environs. 


large river which appears to be the 
Mississippi. We might be a while." 
Johnny Law and you. 


Motorola Sport Radios are 


iet Motorola's Accelerated Life 
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five years of hard use in the 
field. We believe what doesn't 
kill our radios makes them 
stronger. (Apparently, so does 
the National Park Service, 


== who has been using 


We may not be in all your 
favorite stores yet, so | 


go out looking, give | 


you don't get lost. 


1-800-353-2729 
ext. 004 


| MOTOROLA 


a canoe adventure. 


The UH-1 Huey military helicopter and a ground search team including ATV's, blood- 


hounds, night search lights - this rescue stuff can add up quicker than a Connecticut wedding. 


What you never thought possible. ™ 


( ( Motorola Sport Radios. Have fun. Stay in touch. 


| With our Sport Radios, 
| you don't have to wait 
around for the stragglers. 


You find out what's taking 


and | have drifted into a 


time. Each unit has survived 
Test, (passing this test 


separates the radios from 


2 the toys), which simulates 


Motorola radios for years.) 


We'll help you 


nearest dealer. | 
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| before you 
lus a call. 
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| We'll even 
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The 1997 LeSabre. 
Feeling safe...being secure. 


Whether driving to family reunions or going on Features many other cars offer only as options. But 
family vacations, more American families are relying when it comes to a family’s security, some things 
on the safety, reliability, and comfort of Buick should never be an option. That's the peace of mind 
LeSabre. A full-size car that's full of standard features of Buick LeSabre. America's most trusted full-size 


dual air bags, anti-lock brakes, seating for six, car. Visit our Web site at http://www.buick.com 


and an award-winning 3800 Series II engine. p. P | ог call 1-800-4A-BUICK. 


LeSABRE 


PEACE OF MIND 


E ©1996 GM Corp. All rights reserved. LeSabre is a registered trademark of GM Corp. Buckle up. America! 
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annual review of the year’s 100 greatest scientific 


Blast aliens instantly 


achievements. by dodging Net delays. 
EPARTMENTS 

Where am I? Talking 8 Letters 

to satellites in the 

Adirondack Newsfronts: 

Mountains. 11 Science & Technology 


29 Computers & Software 
30 Beyond Here 

35 Ноте Technology 
136 Looking Back 
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86 Breaking the Skin Barrier Getting medicine Porsche's Boxster 
conjures the feel 
of a light aircraft. 


PEO into the body could soon be as easy as slapping on a 
ego bandage strip or a programmable wristwatch. 


imm 


90 The Soul of a Roadster Porsche recaptures its 


mystique with the Boxster. 


92 New Directions for GPS with phenomenal 


i new accuracy and lower costs, the Global Positioning 


100 System is ready to boom. 

Not for grocery shopping: 

The Hummer is the rough- 97 Internet Gaming A new breed of services lets 
est and toughest SUV. you wage war—or tackle tamer contests—on the Net. 


86 
Electric current repels 


| ' 1 charged drug molecules 
| \ 100 Beautifully Bi Hefty SUVs give new meaning through the skin. 


... to mass transit. We test the AMG Hummer, Chevy 
| Suburban, Ford Expedition, and GMC Yukon. 


Your next opponent could be a thousand miles away. 


106 Popular Science 1996 Index 


WHAT WOULD You CALL A STEREO YOU CAN FAX ON, 
A CD PLAYER YOU CAN TALK ON AND A HIGH-SPEED MODEM 


YOU CAN WATCH MOVIES ON, EXCEPT COOL? 


VIDEO 


128-bit graphics and superfast 
MPEG full-screen and full-motion 


SOUND | 


PremierSound Audio System 
video bon d large lI. j di splay 


for the ultimate sound In d 


multimedia notebook. 


TERNET ACCESS 
grated 33.6K bps data modem’ provides the fastest 


"net access available over standard phone lines 


INTRODUCING THE COMPAQ PRESARIO 1000 SERIES. 


What do you look for in a multimedia notebook? A powerful System with Easy Access Buttons that make it work just like 
133MHz Pentium” processor? Absolutely. High capacity hard drives? your stereo. And a full duplex speakerphone. 
Sure. But really, when you boil it all down, don't you just want it We call it the Compaq Presario 1000 Series. You can just call 
to be able to work and play as hard as you do? it cool. For more information, visit us at www.compaq.com or 
tel Introducing the Compaq Presario 1000 Series. call 1-800-345-1518. 


* 
iF side It's pretty much everything you could ever want in COMPA a 


one neat little multimedia package. High-speed 
pentium" | 9 { 
PROCESS CD-ROM. Fast modem: A PremierSound Audio Has It Chan ge d Your Life Yet? 


(1996 Compaq Computer Corporation. All rights reserved. Compag registered U.S. Patent and Trademark Office, Presario is a trademark of Compaq Computer Corporation. The Intel Inside Logo and Pentium arc registered trademarks 
and the Pentium Processor Logo it a trademark of Intel Corporation. Other products mentioned may be trademarks of registered trademarks of their respective companies. 336K bps modem not available on Presario Model 1010. 
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El COME TO OUR MOST POPULAR ISSUE: the ninth annual Best of What's New Awards. As the "What's 
New magazine, POPULAR SCIENCE is dedicated to featuring the neatest, coolest breakthrough developments 


and products in our pages each month. Here, the editors pick the 100 best in a year-end celebration of 1996's 
outstanding achievements in science and technology. Inside, you will find a cornucopia of milestones and 
new products that promise to delight us now and in the future. You can join this cele- 


bration, too. The Best of What's New is on America Online; keyword: popsci. The awards 
ceremony is carried live on AOL from Tavern on the 
Green in New York on November 12. And you can 
cast your vote for the best of the Best of What's New, 
from either AOL or our Web site, www.popsci.com. 
The winner will be announced Januarv 3, 1997. 
—Fred Abatemarco, popscied@aol.com 


Left to Right from top row: Mariette DiChristina, William L. Thieriot, Dennis Normile; Christopher Garcia, 
Ronan |. Keane, Suzanne Kantra Kirschner, Andrew Green; Candace Golanski, Cecilia Wessner, Frank Vizard, 
Judith Anne Gunther, Arthur Fisher, Chris O'Malley; Marcie Mason, Fred Abatemarco, Isabel Zambito, John B. 
Carnett; Dawn Stover, Dan MeCosh, Bob Sillery. 


n JI mee] 
= dU =, i MT | 
= лд!» س‎ ^8 | 
AN al ИГҮ | 
| } ik $ 
h^ " e | 
[ 1) 
н ls ut 1%, 
A | i ‘ | 
tpr FE? MU 
шан ae ч 1 ! 
t E n i 
4 


LETTERE 


Water World 


WE ARE astonished and deeply dis- 
appointed that POPULAR SCIENCE 
would publish such an alarmist and 
unbalanced article about the status 
of America's drinking water [Ном 
Safe Is Your Water?" Oct.]. We are 
the first to recognize that problems 
with drinking water quality exist in 
some communities and that any 
drinking-water system is vulnerable 
to an episodic quality problem. How- 
ever, the story's tone creates the 
impression that Americans are keel- 
ing over in the streets by the thou- 
sands from tainted drinking water. 
In fact, most Americans drink water 
that is among the world's best. 
Jack W. Hoffbuhr, Exec. Dir. 
American Water Works Association 
Denver, Colo. 


l'D BE ASHAMED to have worked 
42 years for a water utility if water 
suppliers conducted business in the 
manner your article suggests. Yes, 
there are water suppliers who have 
experienced water-quality problems. 
But to paint all water utilities with 
the same brush is a disservice to 
those of us who care very deeply 
about the quality of water we provide. 
Your article also implies that 
water utilities operate in the dark 
ages because we still use chlorine and 
filtration to treat water. Yes, we still 
use these practices for one simple 
reason. They work. However, water 
suppliers use technology to improve 
these basic techniques. Comparing 
today's water utilities with those of 
100 years ago is like comparing a 
1996 Ford Explorer to a Model T. 
Richard E. Hargraves, President 
Indiana-American Water Co. 
Greenwood, Ind. 


Broad awareness of problems with 
water quality is evident in rising 
sales of filters and bottled water. Our 
article attempted to explore topics of 
genuine scientific concern and to 
dispel a few superstitions. We took 
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pains to state that water quality in 
the United States remains high. But 
there are also worrisome contami- 
nants—such as lead, Cryptospo- 
ridium, and pesticides—that chlorine 
cannot treat. Water utilities and their 
lobbying organization, the AWWA, 
often resist new technologies on the 
grounds that they raise the cost of 
water treatment. 


I WAS AMAZED, yet not surprised, 
that millions of people in the 
United States live in communities 
where the water does not meet 
the standards of the Safe Drinking 
Water Act. I intend to bring this 
article to the attention of my con- 
gressional representatives for action. 
The unsatisfactory implementation 
of the Safe Drinking Water Act 
must be resolved. 
Wayne Myrick 
myrickw @pns.uncas.com 


Martians? 


I CAN'T BELIEVE POPULAR SCIENCE 
printed a tabloid story about possi- 
ble life on Mars without more of a 
disclaimer ["At Last, Company,” Осі]. 
When someone discovers life on 
Mars, not ancient microbes trapped 
in a meteorite found on Earth, then 
ГЇЇ consider it as a possible indication 
of extraterrestrial life. The saddest 
part is that my tax dollar actually 
pays for someone to collect potato- 
sized rocks from Antarctica, slice 
them up, and put them under a 
microscope to look for martians. 
Don McLeod 
Grand Island, N.Y. 


Corrections: A layer of radiation-con- 
trol coatings is seven mils thick (two 
to three times the thickness of a coat 
of paint) not seven millimeters thick 
(“Liquid Insulation?" Home Technol- 
ogy Newsfront, Sept.]. 

The AT&T PocketNet phone 
weighs 11.6 ounces, not 11.6 pounds 
(“Internet on the Go,” Electronics 
Newsfront, Oct.] 
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S3d and 

Y. Diamond 
Multimedia 

make your system 


scream. 


Fast forward to the future of 3D 


multimedia. Supersonic graphics. 
All the power 3D has to offer for 

business and entertainment on 
your PC, right here- right now. 


Stealth 3D™ 2000 inne 


from Diamond * "**'**»'* 


` Multimedia" does it all with the 
$3d" chip on board. Use Diamond's 
Stealth 3D 2000 together with S3d 
logo software, They'll make 


your system scream, 


hit our web site for the 
real stuff: seek.s3.com 


Designed for 


' e 534 15 compatible with 
Microsoft® Windows 95, Windows 3.1, 
Windows 95 Windows NT, and 05/2; 


Destination: 


RS 


What will it take to confirm the existence of life on Mars? 


How would you transport tons of food and water... 
or survive months of isolation and danger millions of miles 
from any other humans? Join astronauts, scientists and 
NASA officials on a future mission to the Red.Planet. 
Strap yourself in - and explore the next frontier! 


Premiere: Sunday, 
December ist, 89m et/pt 
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EXPLORE YOUR WORLD" 
http://www.discovery.com 


FICIENCE & IECHNOLOGY 


EDITED BY DAWN STOVER 


Worth a Thousand Words 


RECENTLY RELEASED pictures of 
two of Jupiter's moons are not only 
beautiful for their fiery colors and 
bold streaks, but also significant for 
the new information they provide 
about these Jovian worlds. The pic- 
tures were taken by NASA's Galileo 
space probe, which is on a two-year 
mission to observe 
the largest planet in 
our solar system and 
its satellites. 

Images captured 
in June by Galileo 
show dramatic 
changes on Jupiter's 
volatile moon Io 
since it was visited 
by Voyager | and 2 
in 1979. In pictures 
from the two Voy- 
ager probes, taken 
four months apart, 
the aftereffects of volcanic erup- 
tions are clearly visible. Blasts from 
the Surt and Aten Patera volcanoes 
darkened their calderas, or craters, 


Ra Patera, an exploding volcano on lo, 
has deposited debris over an area 
about the size of New Jersey. 


Cracks in the dark bands crisscrossing 
Jupiter's moon Europa may show the 
effects of liquid water that has melted 
and refrozen below the surface. 


and deposited 
debris over an 
area about the 
size of Alaska. 
Galileo's images, 
taken 17 years later, % 
show how the effects 
of these volcanoes have | 
faded over time. The dark calderas 
of Surt and Aten Patera have bright- 


ened, for instance. Images 

But the deposits on taken by 
herus Voyager 1 

another volcano, (top right), 


Pele, have not yet 
faded, suggesting 
that it is still vol- 
canically active. 
Galileo has also 
caught ап Io vol- 
cano in the act: In 
another June im- 
age, a blue plume 
explodes from vol- 
cano Ra Patera, 
shooting about 60 
miles into space. The geyserlike 
blast may have been driven by sulfur 
dioxide or sulfur gas erupting and 
freezing in Io's thin atmosphere. 


Voyager 2 (above), 
and Galileo (above 
left) show changes in Jupiter's 
volcanic moon lo over time. 


Dramatic dark streaks across 
Jupiter's moon Europa tell a differ- 
ent tale, one of a satellite that may 
once have had liquid water, that es- 
sential of life, below its icy crust. 
The dark bands show disruption 
from fracturing, and the possible 
eruption of gases and rocky material 


from the moon’s interior. Many of 
the bands are more than 1,000 miles 
long—longer than California’s San 
Andreas fault.—Mariette DiChristina 
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Europes classic sports sedans - BMW Together they form the Subaru All- quite a punch, thanks to its powerful 
328i, Mercedes C280 The New 1997 Wheel Driving System. A low-end torque. For the expanded 
and Volvo 850 turbo — SUBARU 2.9 6T system that senses whatever ^ version of this action figures resume, 


wield incredible horsepower. The new dangers lurk ahead, automatically just call I-800-WANT-AWD, visit our 
Subaru 2.5 GT sports sedan, however, shifting power to the wheels that need website at http://www.subaru.com 
not only possesses or, better yet, drop | 


plenty of horse- CLI NGS TO A SURFACE S0 WELL by your nearest | 
power, but amazing YOU {? Ц d AR LN Subaru dealer and 


superpowers as well. take the amazing 


Like the unbeliev- 

able traction of full- drive. And in no 
time All-Wheel Drive. The superior it most. So you can hold your ground time you'll find yourself doing things 
stability of a horizontally opposed against a menacing cast of archenemies уои never dreamed humanly possible. 


engine. And the remarkably smooth rain, snow, sleet and gravel. The avail- CLIE ARLI 


ride of an optimally tuned suspension. able 5-speed Subaru 2.5 GT also packs The Beautyof. АШ Wheel Drive. 


ADVERIISEMEN | 


Performance 10 Counts 


schools of thought when it comes to 

performance, particularly where 
weather is a factor: There are drivers who 
favor the more traditional rear-wheel-drive, 
and those who feel that front-wheel-crive 
cars have the edge. The arguing usually 
stops, however, whenever anyone 
orings up the ultimate result of drive-train 
evolution—all-wheel-drive. 


Т: the automotive world, there are two 


That's because a vehicle gets better 
traction, and a driver has more control, 
when it is powered by all of its wheels all 
of the time. By comparison, driving a rear- 
drive vehicle is like pushing a rope—the 
unpowered front end would steer in any 
direction unless the driver maintains firm 
control, while the rear end has a tendency 
to swing out when too much power is 
applied. Front-drive cars, on the other 
hand, are easier to maneuver with their 
unpowered rear wheels trailing along 
behind, but traction and control can be 
lost if the vehicle's weight shifts rearward, 
such as when steering up hills or through 
hard comering. All of these shortcomings 
are magnified when driving conditions 
deteriorate, and the road becomes wet or 
slippery with rain, snow or ice. 


Inclement weather and rough roads are 

two reasons why four-wheel-drive vehicles 
are popular today—they can deliver pow- 
erful traction to all of their wheels when it's 


y 


needed. But unlike all-wheel-drive vehicles, 
true "4x4s" are not designed for full-time 
all-around street and highway use—drivers 
must shift into, and out of, four-wheel 
power as the situation requires. Those 4x4s 
that do offer constant all-wheel-drive are 
still off-road vehicles by heritage, with 
trucklike rides and, often, trucklike looks. 
And the very few passenger vehicles avail- 
able today with all-wheel-drive tend to be 
reengineered, overpriced versions of stan- 


dard front- or rear-drive models. An 
exception is the new 1997 Subaru Legacy 
9.5 GT, a stylish, value-priced full-time 
all-wheel-drive sports sedan that will give 
many of today's best performance vehicles 
a run for their money on—or off—the road. 


SUBARU, 4&5 
The Beauty of All-Wheel Drive. 


Win Great Outdoor Gear for your next Subaru 2.SG'T Adventure! 


The Subaru All-Wheel Driving System combines a horizontally 
opposed engine and an optimally , 


Visit Subaru on the Internet at http:// 


Grand Prize: Coleman camping equipment, 
and an 18-speed mountain bike 


Runner-up prizes (two): pair of 

in-line skates 

Simply answer the questions (Hint: See 

Subanus ad!) and retum coupon to: 
Subaru Adventure Contest 


Popular Science Magazine 
2 Park Avenue, 


New York, NY 10016 


Rules: No purchase necessary. To enter, return this coupon, or a plain 3x5" piece of paper with your name, address, zip code and the answers to the questions to Popular Science Magazine. All entries must be received by 
December 31, 1996. Prize winners will be randomly selected and notified on or about January 15, 1997. Grand Prize (one): Coleman Academy Dome Tent, 5'x6', Coleman Camp Kitchen, and an 18-speed mountain bike (est. 
retail value: $644.00). Runner-up prizes (two): in-line skates (est. retail value: $150.00 each). Contest open to U.S. residents, 18 years of age or older. No substitutions or cash equivalent allowed. Contest not open to employ- 
ees (and family members) of Times Mirror Magazines, Subaru Corporation and their affiliates. Void where prohibited. For a winner's list send a self-addressed envelope to: Subaru Adventure Contest Winner's List, Popular Science 
Magazine, 2 Park Avenue, NY, NY 10016. 
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Wind Power Towers 


EVEN THE MOST efficient wind 
farms can’t compete with today’s 
rock-bottom prices for fossil fuels. 
But aeronautical engineer Alfred L. 
Weisbrich has his sights set on the 
future, a future in which his super- 


cause the curved surfaces channel 
wind toward the turbines. 

The wind-tunnel results are 
supported by field tests of a 1.5- 
kilowatt prototype at the Belleayre 
Ski Center in Highmount, New 
York. The state’s Energy Research 
and Development Authority pro- 
vided some funding for the pro- 
ject. Weisbrich's company, Eneco 


/ 


ЖЕГДЕ? 


€ 


AFORE 


Housing 


of West Simsbury, Connecticut, 
now plans to license the technol- 
ogy for specialized applications 
such as powering offshore oil plat- 
forms and wireless telecommunica- 


efficient “wind augmentation system” 
will make wind power an economi- 
cal alternative. 

Weisbrich's modular Wind Am- 
plified Rotor Platform (WARP) looks 


In this unusual wind power system, concave 
surfaces channel wind toward turbines 
mounted on wheel-like housings. 


like a stack of wheel rims laid on 
their sides, with a pair of turbines 
mounted to each of the rims' con- 
cave surfaces. Wind-tunnel tests at 
Rensselaer Polytechnic Institute in 
‘Troy, New York, suggest that the 
WARP design can amplify wind 
speeds by 50 percent or more, be- 
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tions systems. 
Someday the Eneco design may 
even be used for utility-scale power 


generation. A WARP tower could be 


built to virtually any size, simply by 
adding or subtracting modules. 
Weisbrich envisions “sequoias of 


wind power"—towers that would be 


hundreds of feet tall, each generat- 
ing megawatts of electricity. Unlike 
other big wind machines, Weis- 
brich’s turbines would require no 
pitch-control mechanisms or gear 
boxes. The turbines could even be 
integrated into buildings to provide 
power for occupants.—D.S. 


ANYBODY EVER ASK YOU WHAT YOU WANT TO DO? 
If you're mechanically inclined, the Air Force could be the perfect place for you. Where else could you learn about Tactical 
Aircraft Maintenance, Aerospace Propulsion, and everything in between while earning a good salary and learning to 
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teries would provide power at night. 
In flight, geese take advantage 
of the upwash coming off the birds 
in front of them to reduce their 
workload. Properly spaced, a flock 
of drones could reap the same pay- 
off, explains UCLA professor Jason 


are designed to fly at high altitudes 
in a drag-reducing “V” formation. 
Theoretically, a flock of these solar- 
powered drones could carry environ- 
mental-monitoring sensors or serve 
as a communications hub, while 
requiring only about one half-horse- 
power apiece to remain aloft for Speyer. Drones would take off indi- 
months at a time. Rechargeable bat- vidually and climb through the 
"T. rougher air at low altitudes, then 
--— e form a flock to cruise at 65,000 feet. 
= After flight tests of a prototype, 


AERODYNAMICS 


Flock of Drones 


i BORROWING A trick from geese, 

: engineers at Rockwell Corp. and 

| | UCLA's School of Engineering and 
Applied Science in Los Angeles are 
developing unmanned aircraft that 
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iS Nm ^ . five more will be built to prove the 
Bw ` qt = OO | feasibility of a control system de- 
JC cu EN, - qas | signed to keep the aircraft spaced 
BM å NS Aluminum and P d within an inch of each other. Built 
МЕ М Carbon-Fiber Wing with NASA funding, the 150-pound 
| ысы hs л АЕ prototype has a simple fuselage, and 
jo — ш IR 4 AL a pusher propeller mounted aft of 
| de avis" Ea i Ens И A. iem ss i the tail. Its 43-foot-span wing uses 
i " : serve power by flying In a E Wright Brothers-style warping actu- 
jun p. formation, like geese. ators that twist the tips to achieve 
н к= flight control.—Stuart F. Brown 


plant. 
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one road that can take you anywhere. For more information about the United States Air Force, 


be a leader? If a mechanically oriented career is what you want, think about the Air Force. It's M 
FORCED 


see your local recruiter or call 1-800-423-USAF. Visit us at http://www.airforce.com Aim High 
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Clear to Land 


FUTURE AIRPLANE flights may be 
safer than ever, thanks to APALS 
(short for Autonomous Precision 
Approach and Landing System), a 
radical landing guidance system de- 
veloped by Lockheed Martin. The 
system uses existing weather radar 
to help planes find runways [see 
"Best of What's New,” this issue]. 

A Global Positioning System 
satellite navigation receiver and an 
inertial navigation system guide the 
aircraft to the start of its approach. 
The weather radar aboard the air- 
craft then scans the ground on either 
side of the landing approach path. 
APALS compares the distinctive 
radar reflections from objects such 
as bridges, light poles, and fences 
with a stored image of the same area, 
repeating this operation as many as 
60 times on each approach. Be- 
cause the system knows the exact 
position of each group of objects, it 
can guide the aircraft onto the run- 
way with an accuracy of a few feet. 
APALS will not attempt a landing 
unless it can positively match the 
ground image with the database. 

Unlike today’s bad-weather 
landing systems, APALS needs no 
equipment on the ground. (Most 
runways do not have such equip- 
ment.) The system fits in one case, 
with a simple control panel in the 
cockpit, and includes a 2,500-run- 
way CD-ROM database. 

Lockheed Martin is finishing 
APALS tests this year, and expects 
Federal Aviation Administration 
approval early in 1997. A Texas- 
based regional carrier, Lone Star 
Airlines, has ordered APALS to 
guide its Dornier turboprops into 
Aspen, Colorado, and other 
mountain-bounded airports. U.S. 
Air Force pilots have flown APALS, 
and C-130 transports in Bosnia 
could soon be fitted with prepro- 
duction units.—Bill Sweetman 
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Rhubarb to the Rescue 


A CHEMICAL FOUND in rhubarb 
leaves transforms ozone-destroying 
chlorofluorocarbons (CFCs) into 
table salt and other harmless solids. 
When vaporized CFCs pass 
through sodium oxalate that has 
been heated to 550°F, the coolants 
turn into salt, carbon, and sodium 
fluoride—the stuff in toothpaste. 
And the apparatus used for this 
treatment method is remarkably 
simple, according to Robert H. 
Crabtree and Juan Burdeniuc of 
Yale, who made the discovery. 
Their invention is just one of a 
dozen new technologies for disarm- 
ing CFCs, which can no longer be 
produced legally in developed coun- 
tries. In Boise, Idaho, Process Tech- 
nologies is blasting CFCs with 
ultraviolet light. Just as sunlight 
splinters CFCs, powerful UV lamps 
release free radicals. Then Process 
Technologies “mates” the free radi- 
cals with a solid reagent containing 
calcium oxide to produce salts, vice 
president Michael S. Swan explains. 
In another approach, Com- 
modore CFC Technologies of Colum- 
bus, Ohio, uses ammonia to dissolve 
metals such as sodium, generating 


Exit - | à 
jede Carbon. 
eater 
(550°F) table salt, 
and sodium 
| fluoride 
tw 
Inlet M" 
| і | 
Packed bed 


Vaporized CFCs 
enter a “hot 
tube" apparatus ` 


of powdered 
sodium oxalate 


Chlorofluorocarbons (CFCs) can become harmless. 


an electron-rich broth. As electrons 
latch onto the chlorine atoms re- 
leased by CFCs, they form salts 
such as sodium chloride. 

Alas, salt isn’t a big money-maker, 
and it poses handling problems, 
says R. Tom Baker of DuPont, where 
researchers are converting CFCs 
into chemical alternatives. Still, 
Baker is intrigued by the Yale inven- 
tion because it reportedly selects 
CFCs for destruction, even when 
mixed with other compounds. Also, 
the process can create other useful 
compounds, such as leflon-type 
coatings.—Ginger Pinholster 
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All Fired Up 


MALE FIREFLIES don’t need a special 
scent or colorful wings to attract a 
mate. But a flashy appearance helps. 
Entomologist Marc Branham noticed 
that females looking to mate weren't 
flashing a response—a couple of dim 
light pulses—to just any passing male. 
"What was most important by far was 
the rate of the male's flashes," says 
Michael Greenfield, a University of Kan- 
sas entomology professor who was Bran- 
ham's adviser on the research project. 
With help from an artificial male 


firefly—a light-emitting diode that 
replayed recorded light patterns— 
Branham and Greenfield studied the 
Photinus consimilis species. If the male 
flashed faster than the average, fe- 
males provided more light pulses, _ 
telling him where to land. "The really 
slow flashers didn't get the time of - 
day," says Branham. [For more on how 
fireflies flash, see FYI, Sept.] — 

Greenfield and Branham speculate 
that this preference may have evolved 
because only the fittest males with 
the best genes can achieve the fastest 
rates.—Kemba Johnson 
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and the Infiniti 045 DOHC V8s pro- 
vide the inspiration, if not the actual 
parts, for the new racing engines. 
Both IRL М5 are targeting 650 
to 700 horsepower on methanol fuel. 
As with their production counter- 
parts, major castings are aluminum to 
save weight. But the racing versions 
are significantly more compact, to 
help optimize the car's aerodynamic 
performance. An elaborate dry-sump 
| system provides reliable 
lubrication while 
ing the engine's overall 
height. Combustion- 
, chamber and port 


RACING 


Engines for Indy 


| 

| 

| 

| 
THE ORGANIZERS of ће Indianapo- ' 
lis 500 have changed the rules that | 
favor the development of high-tech, ' 
open-wheel racing cars. [See "No | 
IndyCar at Indy," April.] The spon- | 
sors hope that the new Indy Racing ! 
| 


League (IRL) cars, which ran for the 


reduc- 


o m a м а WT P i 
AZ RACING LENEE P 
Oldsmobile 


enters the Indy 
Racing League 
with a new gen- 
eration of its 4.0- 
liter racing engine. 


surfaces are created by a com- 
puter-controlled milling machine. To 
contain costs, IRL rules forbid the 
use of exotic materials (titanium 
connecting rods and ceramic valves, 
for instance) and engines are elec- 
tronically limited to a maximum of 
10,500 rpm. Factory suppliers may 
charge no more than $75,000 for a 
ready-to-run Indy engine. 

While the new racing V8s bear 
some kinship with engines in the 
parking lot, when the green Hag 


first time this past season, will 
eventually lower the entry cost and 
return the legendary race to its oval- 
track roots. 


| 

' 

| 

і 

і 

і 

i 
Two new V8 engines constitute | 
the next chapter in this saga, as ће ' 
IRL shifts from purpose-built to pro- | 
L duction-based racing engines for 1997. 
Oldsmobile and Nissan will sup- ! 

ply engines for the coming season, | 

though BMW and others may join | 

the fray later. Rules specify that every | 

team must use a 4.0-liter normally | 

і 

i 

| 

І 

| 

| 


« aspirated V8 with valvetrain design drops they'll have no 
and two key dimensions— cylinder difficulty generating 
bank angle and bore spacing—con- the thunderclap that 


is music to race fans' 
ears.—Don Sherman 


sistent with some mass-produced 
engines. The Oldsmobile Aurora 
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PREVIEW DRIVE 


Silent Sprinter 


WHEN THE DIAMANTE first appeared 
in 1991, it was a well-thought- 
out and formidable sport-luxury 
contender. 

Now the Diamante reemerges as 
a second-generation sport-luxury 


sedan with many of the same fea- 


tures that originally won over buy- 
ers, but in a more refined package. 
The 1997 Diamante has a more 
distinctive and striking exterior, 
with virtually every styling update 
made with an eye toward aerody- 
namics. Its V-shaped nose aids 
cross-wind stability while provid- 
ing good lift and drag. A raised 
trunk lid center minimizes rear-deck 
drag. A windshield base positioned 
three inches farther forward pro- 
vides greater windshield rake. Side 
airdams control airflow beneath 
the vehicle, increasing downforce 
and stability. The result is an im- 
pressive 0.28 coefficient of drag. 

A new 210-horsepower 3.5-liter 
V6 powers the Diamante ES and LS 
models. A four-speed automatic 
transmission, also standard on both 
variants, adapts its shifting char- 
acteristics to automatically fit per- 
sonal driving styles. 

Perhaps most distinctive is the 
Diamante's ability to deceive: A 
high-speed romp results in nothing 
more than slight wind noise, hardly 
a bother. High-speed handling also 
is superb as this car is pushed to 
challenge twisty roads and tight 
turns. You're driving a sporty car, 
but riding in a luxury one. Price of 
entry is around $27,000 and tops 
out at $35,000.—Ron Cogan 
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Own the last of Russia's 
restricted-issue spy glasses. 


From the original Lytcorno Ordnance Factory. Originally designed 
for the KGB. All steel and ABS micro-binoculars fold away to disappear 
into palm or shirt pocket. Yet super advanced coatings and big 2.5 x 
17.5 power yields super-clarity, even in low-light conditions. Can even 
be used reversed as low power microscope. Hunting, sports events, concerts, 
nature study, or surveillance. Get the powerful 14" cold-war edge. 


E Dual-Focus KGB Micro-Binoculars T The Ed e Com an 
#R-215 929.95 ^v Tools, с зуры Р / 


Comes with Russtan 
documentation, and its own 
weather-resistant case. 
Hurry comrade, 
supplies limited. 


P.O. Box 826-P51396 Brattleboro, VT 05302 
Please add $4.00 Federal Express delivery charge. 
Also write for our beautiful 80 page 
full-color catalog - just $3.00! 


~The first high-fidelity system with 


a Napoleon complex. 


ease nm | 


It may be small. 


But the Bose” Acoustic Wave? music system is definitely an 
overachiever. The unit features a compact disc player, an AM/FM radio, a handy 
remote control, and our patented acoustic waveguide speaker technology. And 
it produces a rich, natural sound quality comparable to audio systems costing 
thousands of dollars. We know that's hard to believe. So we're ready to prove it. 
Call or write now for our complimentary guide to this award-winning system. 
Because, like the system itself, it's only available directly from Bose. 


Call today. 1-800-898-BOSE, ext. A247. 


Mr/Mrs./ Ms. i | | | 


Name (Please Print] Daytime Telephone Evening Telephone 

Address 

C ity State zi Р ШУ -// 17 2X 
Or mail ta: Bose C arporation, Dept. CDD-A247, The Mountain, Framingham, МА 01 701-9165. Better sound through research « 
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BRAKING SYSTEMS 


A Ride with Radar 


RADAR HAS proved its mettle in air- 
planes—after all, it guided Spitfires 
against German bombers over the 
English Channel in World War II. 
Now, radar-based help for cars is ap- 
proaching the horizon. 

Eaton Corp. of Cleveland re- 
cently unveiled a version for cars 
that is designed for use with high- 
way cruise control. SmartCruise 
warns of changes in the relative 
speeds of cars traveling in the same 
lane and direction. 

The driver merely engages cruise 
control and sets a preferred speed 
and a following distance up to about 
150 feet. A small flat antenna 
mounted like a license plate on the 
car's front emits a high-frequency, 
low-power signal from an onboard 
transceiver that tracks the car ahead. 

When the vehicle ahead slows, the 
change—reflected in the altered 
frequency of the return signal—is 
passed from the transceiver to a cen- 
tral processing unit, which decides 
what action is necessary. 

Normally, the CPU cuts the 
cruise- control throttle to match the 
speed of the slower vehicle ahead, 
later resuming its earlier speed 
when the vehicle leaves the path. If 
the cars are closing too fast for a 
mere throttle adjustment, the CPU 
alerts the driver with a bright red 
light on the dash and a sharp beep. 

During a recent demonstration 
at 65 mph in light traffic on express- 
ways near the company's test track 
in Marshall, Michigan, the system 
unfailingly tracked cars in its path 
and at least twice gave crisp, timely 
warning of vehicles that swerved 
abruptly into the lane at much 
slower speeds. 

Half a dozen carmakers are work- 
ing on such systems, and their ap- 
pearance on production cars could 
be from three to ten years away, 
Eaton executives say.— Barry Rohan 
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LIKE ITS TOYOTA Camry counterpart, the 
1997 Lexus ES 300 is a study in incre- 
mental refinement and effective cost en- 
gineering. Unlike the Camry [ Best of 
What's New," this issue], the ES 300 es- 
chews mainstream styling and behavior. 

In particular, the redesigned front 
end achieves visual distinction with a 
new headlight system, revised grill- 
work, and pronounced character lines 
in the hood. The new skin reduces the 
car's coefficient of drag from 0.32 (re- 
spectable) to 0.29 (outstanding). 

Changes within are more subtle, 
but increased rear legroom—the result 
of a 2.4-inch gain in overall length—is 
a welcome improvement. 


PREVIEW DRIVE. 


The Camry and ES 300 share the same 
stiffened—and lightened—platform, 
which includes a two-inch wheelbase 
stretch, but the ES 3005 new optional 
Adaptive Variable Suspension system 
lends an element of crisp response. The 
system entails four driver-select pre- 
sets, and varies shock absorber damp- 
ing within each mode on the basis of a 
number of dynamic parameters, includ- 
ing engine speed, vehicle speed, steer- 
ing wheel movement, braking, and 
vertical motions in the suspension. 

Power also distinguishes the ES 
300 from the Camry. Both cars share 
an uprated version of Toyota's excel- 
lent 3.0-liter DOHC 16-valve aluminum 
V6, but the Lexus version produces 
200 horsepower and 214 foot- 


The design of the new Lexus ES 300 
adds gloss to the basic Camry platform. 


‘Edmund Scientific 


CONSUMER SCIENCE DIVISION 
(51996 The ES logo is a registered trademark of the Edmund Scientific Company 19 
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pounds of torque, versus 194 hp and 
209 ft.-lbs. for the mainstream Camry. 
Reduced curb weight (down 78 
pounds) and more muscle adds up to 
better hustle—0-to-60 in a wink less 
than eight seconds, a half-second 
quicker than the previous edition. 
Lexus has dropped the ES 300 base 
price by $2,500, from $32,400 to 
$29,900. For drivers who don't want to 
pay the extra $10 grand for the ES 300's 
added style, there's always the Camry. 
—Jony Swan 
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Dept. 1641, C911 Edscorp Bldg. 
Barrington, NJ 08007-1380 

Phone: 609-547-8880 Fax: 609-573-5295 
E-mail: scientifics @ edsci.com 
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TELL YOUR BUDDIES YOU JUST GOT 
PEE ESOS A 4,100-LB. POWER TOOL. 


The right tool for the right job. That’s the Toyota T100 Xtracab truck. With its 190-hp V6 engine 
this full-size workhorse has more standard towing and payload capacities than Ford and Dodge. 
Add to that a welded steel cab and a rugged double-walled bed and you've got one tough truck 


with a surprising level of comfort and sophistication. Toyota Trucks. Always come through. 


Call |- 800-6 O-TOYOTA бї visit Our web a ram) WWw.ioyota.Com tor E brochu е or Tat Line р М М pun tne GO TO YOTATIOO 


location of your nearest dealer. 


to Tread Lightly!" on public and private land. ‘Comparison based on comparably standard-equipped Xtracabs with manual transmissio I love what you do for me 
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Purple People Pleaser 


TO THE CASUAL observer, the 
Plymouth Prowler is the ultimate 
frivolity, an excuse for not-quite 
grownups to reprise a misspent 
youth. But a look beneath the 
screaming purple paint reveals 
the Prowler’s higher purpose: It’s 
a low-risk test bed for aluminum 
materials that could accelerate the 
application of the light metal to 
ordinary cars and trucks. 

Chrysler is probing uncharted 
regions of materials science 
with this street-rod 
shock treatment. 
(See “Best of 
What’s New,” 
this issue.] While 
it’s true that alu- 
minum-intensive 
autos have been commonplace on 
the show circuit and in Ferrari show- 
rooms for decades, this is the first 
American-made production model 
with a non-ferrous soul. 

Innovative aluminum applications 
include the frame, the body, suspen- 
sion hardware, rear brake rotors, drive- 
shaft, and seat frames. Like many 
other cars on the road today, the 
Prowler also uses composite plastics 
and one magnesium casting, but the 
Prowler's real claim to fame is that 
aluminum constitutes one third of 
the curb weight. 

The Prowler’s high-strength-alu- 
minum frame consists of 
42 extrusions and eight 
castings. The major ex- 
trusions are shaped in 
computer-controlled 
bending machines and 
then joined to each 
other and to the cast- 
ings with 98 feet of 
MIG (metal inert gas) 
weld beads applied by 


Any color you want, as long 
as it's purple. 
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The Prowler's high-strength-aluminum frame 
consists of 42 extrusions and eight castings. 


robotic arc welders. A developmental 
challenge was making the Prowler’s 
213-pound backbone stiff enough to 
avoid the shakes over rough pave- 
ment but resilient enough to absorb 
the crash energy of a major collision. 
The Prowler’s body is supported 

by six tuned rubber mounts—the 
way most cars used to be built (body- 


on-frame versus today’s unit construc- 
tion). The retrogressive approach is 
justified by Chrysler’s desire to re- 
main true to the traditional hot-rod 
themes that inspired this exercise. 
Outer body panels are made of a 
new high-strength alloy that’s easy 
to form with conventional stamping 
dies. Inner portions of the body tub 
less susceptible to dents use a more 
conventional alloy. The panels are 
joined by two means: self-piercing 
rivets and epoxy adhesives. The riv- 
ets hold panels accurately in place 
while the epoxy cures in the primer- 


paint oven. The same heat treat- 


ment also increases the outer body 
panels’ yield strength. 
Aluminum in 
the thixotropic 
(semisolid) state is 
injection molded 
under low pres- 
sure to create light- 
weight control arms for the front 
and rear suspension. Silicon carbide 
particulates held in suspension with 
aluminum provide the strength, 
stiffness, and wear resistance needed 
for the Prowler’s rear brake rotors. 

The real irony of the Prowler 
project is that, in spite of an un- 
precedented use of aluminum, the 
final curb weight—2,850 pounds— 
isn’t particularly light. 

Instead of optimizing each and 
every system for minimum weight, 
Chrysler engineers took the bullet- 
proof path to hurry the car to an 
anxious public. During test drives 
of two engineering prototypes, we 
discovered that cowl 
shake is a problem and 
the oversized rear tire 
and wheel assemblies 
dance the macarena over 
rough pavement. 

The fact that, like 
homemade hot rods, this 
is a work in progress ulti- 
mately pales next to the 
Prowler’s unrivaled status 
as the coolest new ride 


on the road.—D.S. 
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New Year's View 


WHEN SONY PULLED the plug on 
its Jumbotron display over Broad- 
way this spring, the demise of the 


Astrovision — E 
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The big screen returns to Times Square. 


giant television with the circuslike 
name did not go unnoticed. After 
six years above the crossroads of the 
world, the display had become a lo- 


cal landmark and New Year’s fixture. 


Perched at the midsection of 
One Times Square facing uptown, 
the Jumbotron presented news and 
advertisements, as well as the occa- 
sional David Letterman stunt and 
Victoria’s Secret fashion show. Now, 
just a few months before the New 
Year's Eve ball drop, when the image 
of the building is broadcast around 
the world, Panasonic has stepped in 
to fill the gap with its Astrovision 
Giant Display Screen. 

Measuring 891 square feet, the 
new screen is not only nearly 30 


percent larger than the previous dis- 


play, but its images are 20 percent 


brighter. Based on Panasonic's Fluo- 


rescent Discharge Tube technology 
(FDT), the sign utilizes fluorescent 
as opposed to standard CRT ele- 
ments. Each element, which mea- 
sures 1 ?16 inches by 11/16 inches, 
contains two sets of blue, green, and 
red pixels. According to the engineers 
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at Panasonic, the FDT low-voltage 
display is not only more stable than 
the Jumbotron, but with 432 scan- 
ning lines of resolution and 3,000 
pixels per square meter, delivers 
more than 1 billion colors to provide 
the outdoor screen equivalent of 
High Definition TV. 

People love the screen, says Jeffrey 
Strauss of Sherwood Equities, the 
building's owner. "When the screen 
went dark in May, the phone started 
ringing off the hook. It really is the 
number-one sign location in the 
world." Indeed, the city of New York 
estimates that the sign has a poten- 
tial viewing audience of 1.5 million 


————— ы чш چ چ چ ص کے‎ шш = ib. шш eee eee шык ul Lu шшш шыш жыш ык шык шын шы ш 


MEWSFRONTS 


commuters daily and more than 20 
million tourists annually. 

Strauss says that the new sign 
should be up and running sometime 
between Thanksgiving and Christ- 
mas, in plenty of time for New Year's 
Eve. Future David Letterman appear- 
ances above Broadway are unlikely, 
however. The new display is a joint 
venture between Panasonic and NBC. 
According to company officials, 
NBC will control approximately 70 
percent of the sign’s programming. 

To date, Astrovision adorns more 
than 150.venues worldwide. Audi- 
ences at home and in Atlanta got a 
look at the technology during track 
and field events during the 100th 
Olympiad last summer on an 1,100- 
square-foot version of the display 
at Atlanta’s Olympic Stadium. 
—Hank Schlesinger. 
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How To Send a Page—Literally 


HOW MANY TIMES have you received a 
message on a pager and wished you 
could send a quick reply back to the 
sender? Motorola's new PageWriter 
two-way pager lets you do exactly 
that—no need to connect to a 
telephone or computer as previ- 
ous two-way pagers have re- 
quired. To send a message, all 
you do 1s unfold a miniature 
keyboard and type in your text. 
PageWriter is about the size 
of a deck of playing cards and 
weighs just 6.3 ounces. The 
expected price is about 
$400, but you will have to 
wait a while before you 
can purchase one. Mo- 
torola says PageWriter is 
being extensively tested 
until the end of the year 
and should be available in 
the first half of 1997. Just 
how big demand for the de- 
vice will be remains to be seen. 


Type in your own message with this two-way pager. 


GERS 


eer ewe 
jee ee www wee 


C | Ент фри | à (RETURN, б | 
: 1 | : bs 3e. | | 
Ne ve (e v" T 


Considering the price of the unit and 
the cost of paging services, making 
an old-fashioned cellular-phone call 
might be the better deal.—F. V. 


кои 


26 


ELECTRONIC 


CAMCORDERS 


Video Hard Drive 


A SINGLE DEVICE that takes both 
moving and still pictures would be a 
tourist’s dream. Now it appears that 
Hitachi soon may make a traveler’s 
wish come true—and do it without 
using videotape. The company says 
that next year it will sell a miniature 
camcorder that will record both 
types of images on a standard 1.8- 


inch hard drive like those used in 
laptop computers. 

The images are stored using 
MPECG compression technology, 
until now considered to be too com- 
plex for use in a camcorder. Hitachi 
says it has integrated the 300,000 
components required for MPEG 
encoding onto a single chip that 
requires very little power and is 
therefore suitable for a battery-op- 
erated device. 

The camcorder itself is about the 
size of an electric shaver and weighs 
less than 1.2 pounds. It is equipped 


with a 390,000-pixel CCD imaging 
chip that yields a picture better 
than that seen on a VHS videocas- 
sette recorder. A higher-resolution 
model is already in the works for 
1999, The viewfinder is a 1.8-inch 
color rear-mounted LCD. 

Recording times would depend 
upon the type of hard drive used, 
but typically a 260MB drive could 
store about 20 minutes of video. 
More impressively, the camcorder 
would be able to record as many as 
3,000 still pictures. Filing software 
called Media Navigation would keep 
track of the images, providing virtu- 
ally instantaneous access to any pic- 
ture. Images can be downloaded to 
a computer or shown on a TV. Hi- 
tachi expects this camcorder to re- 
tail for about $2,000. 

Hitachi's new camcorder may 
put a dent in the development of 
digital video camcorders that use a 
tape format called DV. By its very 
nature, DV camcorders can't offer 
the same fast access times as one 
equipped with a hard drive.—F. V. 


FILM 


Mind over Movies 


ARMCHAIR FILM critics soon may be 


able to play actor and director in a new 


kind of movie. Miramax Films, a Disney 
vassal, says it will begin "Net-casting" 


mini-movies via the World Wide Web, 


where viewers may control the action 


and the outcome by thought. 
No joystick or mouse need apply: 


This interactive cinema, slated to debut 


next year, exploits a recently released 
input device called MindDrive ($140) 


to determine twists and turns of a 


multibranched plot. MindDrive is a PC 
accessory that translates mental activ- 


ity into computer commands. In the 


seven-minute mini-films Miramax will 
post on its Web site, a viewer's mental 
reaction to run right or left from dan- 


ger, for instance, works like a cinematic 


polygraph to advance the story line. 


According to MindDrive's maker, 
San Rafael, California-based The Other 
90%, cerebral processes involving di- 
rection and emotional responses emit 
distinct bioelectrical signals. This out- 
put is measurable through the body's 
largest organ—the skin. MindDrive 
monitors these signals with a sensor 
strapped to a fingertip. The signals are 
then transmitted to a processor mod- 
ule that translates these impulses into 
computer commands. 

MindDrive requires special software; 
right now, only about 10 programs, 
listing for between $25 and $40, make 
use of the technology. These tend to 
be sports simulations and exercises in 
mental gymnastics. Ultimately, the 
company hopes to develop more seri- 
ous and useful applications that can 
be used by handicapped people, for 
example.—Stephen A. Booth. 


A Touch of Glass 


WINDOW SHOPPING may never be 
the same thanks to ThruGlass, a 
touch sensitive screen that allows 
touch to be detected through an 
inch of glass. The technology lets 
shoppers outside the store interact 
with a kiosk inside simply by press- 
ing a finger against the window. 
The touchscreen mounts to the 
inside of a window in front of a 
computer monitor and projects a low- 
voltage field through the window 


Shoppers can browse through catalogs even 
when they are standing outside a store. 


glass. When a person touches the 
window, minute changes in the 
field are detected. These changes 
are interpreted by the computer as 
commands, allowing the user to 
browse through a catalog , initiate 
product demonstrations, and order 
items. The touchscreen is sensitive 
enough to respond to a person 
wearing gloves. 

Developed by MicroTouch Sys- 
tems of Methuen, Massachusetts, 
the screen’s cost to the store owner 
is minimal—the basic kit costs $995. 
ThruGlass fits in front of any 17- 
inch monitor; other sizes are under 
development. Now, when your child 
asks “How much is that doggie in 
the window?" you'll be able to quote 
a price, in addition to pertinent 
breeding information, simply by 
pointing a finger.— F. V. 
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etting Ап А Has Never Been This Much Fun! 


Your family’s key to a universe of knowledge. led ۲ 


software retailer. 


The 1997 Grolier Multimedia Encyclopedia™ has hundreds of thousands of hyperlinks connecting 
over 50,000 entries, over 1,200 maps, and 10,000 pictures and other images. 


THE COMPUTER SUPERSTORE ' 
The 1997 Grolier Multimedia Encyclopedia links thousands of articles to the 

^ p hr ^ : PRT D 3 >к Ar] hic ar Е Ta f Fy re —— à 
Internet through the Grolier Internet Index". With this revolutionary feature, oa EE 


our editors continually search the Internet for the best information on your | ga221 а даа 
; topic, creating a limitless encyclopedia. а ten нна 
School work dazzles with the Grolier Multimedia Encyclopedia. Grolier works 
ri with all word processors to cut and paste articles, maps, photographs and UY 
мота Bi illustrations, creating the ultimate school reports. чаши БЕ 
The 1997 Grolier Multimedia Encyclopedia is your family's source of timeless information. 
‘Some restrictions apply, call (203) 797-3530 for details. Windows 95/Windows* 3.x versions only GROLIER INTERACTIVE INC. 
©1996 AT&T Corp. All Rights Rese dines AT&T WorldNet is a service name of AT&T Corp. Netscape Navigator logos, (203] 797-3530 


2712409 Netscape Navigator, and Netscape are trademarks of Netscape Communications Corp | http://www.gralier.com 


TOSHIBA NSTA 


ge AWARDS 
_\ МОМ ВОЛЮ 
| FOR ТИВ ИЗА 


Now's your chance to book 
passage on the science 
competition that takes you 
and your school 20 years 
into the future. Each year, 
Toshiba and the National 
Science Teachers Association 
challenge thousands of students 
in the U.S. and Canada to select a 
technology and imagine what it will 
be like two decades from now. 
For more information or an |? " 


entry kit, call i-8oo-EXPLOR-9 or visit us at 
http://www.nsta.org/programs/explora.htm 


Administered by the National Science Teachers Association. In Touch with Tomorrow 
Funded by Toshiba Corporation, the Toshiba America Group | | | 
Companies and the Toshiba America Foundation. | | 


* Or Canadian savings bond of comparable issue price http: // www.toshiba.com 
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Pictures, No Wait... 


MUCH OF THE appeal of digital 
cameras comes from their immedi- 
acy. Just plug the camera into your 
PC and view your photos on the 
screen—no waiting for film process- 
ing. Now, apparently even that delay 
is too long, as camera makers unveil 
a host of new models with built-in 


also lets you transfer images to a PC 
via a high-speed infrared transceiver. 
(Your computer must also have an 
IrDA-compatible infrared port.) 

It can wirelessly send pictures to 
Sony’s new DPP-M55 Digital Color 
Photo Printer ($499) as well. Sony’s 
camera comes with a flash and can 
store as many as 108 images at 640- 
by-480 resolution. 


Sony's new digital camera has a color LCD screen that lets you see what you're snapping. 


LCD screens for framing, preview- 
ing, and showing off pictures. 

Casio, which was the first to offer 
a built-in LCD on its OV-10, now 
has two new models with integrated 
color screens. The OV-30 Plus ($679) 
features a 2.5-inch screen, while the 
OV-100 ($699) retains the smaller 
1.8-inch LCD screen of the original 
but adds a higher resolution mode 
(640 by 480 vs. 320 by 240) and more 
internal memory. 

Sony's DSC-F1 ($850) Digital 
Still Camera is even slicker, It sports 
a 1.8-inch LCD color screen, but 
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Olympus’ new D-300L ($899) 
takes the LCD-equipped camera to 
new heights of resolution. It can 
capture 30 pictures at an impressive 
resolution of 1,024 by 768, or 120 
images at half that resolution. A less 
expensive model, the D-200L 
($599), can capture 80 images at 640 
by 480. Both cameras feature 1.8- 
inch color LCDs. Kodak’s latest dig- 
ital camera, the DC25 ($499), uses a 
lower resolution but includes a 1.6- 
inch color LCD and an automatic 
flash, as well as removable Com- 


pactFlash cards.—Jon Pepper 
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WEB WATCH 


Our monthly Web filter 
(Addresses preceded by http://) 


Good Morning, Silicon Valley 
www.sjmercury.com/gmsv/ 
A daily fix from techland. 


The Dinosaur Society 
www.dinosociety.org 
Dino digs, art, and info. 


The Monterey Bay Aquarium 
www.mbayaq.org/ 
Fish facts and habitats. 


The Aurora Page — 
www.geo.mtu.edu/weather/ 
aurora/ 

See the Northern Lights. 


Mary Rose Museum 
www.synergy.net/homeport.html 
A warship raised from the dead. 


Tumor Board 
www.tumorboard.com 
A database of tumor cross-sections. 


Something to Grow On 
www.cals.cornell.edu/dept/flori/ 
growon/index.html 

How nutrients effect plant growth. 


Are We There Yet? 
www. fieldtrip.com/ 
Outings to New York and Philly. 


B-Eye 
cvs.anu.edu.au/andy/beye/ 
beyehome.html 

A bee's-eye view of the world. 


Spirit of America Homepage 
www.spiritofamerica.com/ 
Land-speed records past and present. 


World Outdoor Web 
WWW.W-0-W.Ccom/ 

Caving, climbing, cycling around 
the globe. 


Computers & Society 
www.ibm.com/OtherVoices/ 
Computers/ | 
IBM-published ruminations. 


Black & Decker Projects - 
www.blackanddecker.com/ 
powertool/projects/ 

But you can use any tools...really. 


CarPoint 
carpoint.msn.com 
Hop in (virtually) and check 'em out. 


—Suzanne Kantra Kirschner 
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Virtual to Reality 


I HATE TO disap- 
point you, but I 
have seen the 
future of virtual 
reality—and it 
doesn’t involve 
computer games. 
The future 
of VR turns up 
where you'd least expect: in the ru- 
ins of a centuries-old cathedral called 
die Frauenkirche (Church of Our 
Lady) in Dresden in the former East 
Germany. Bombed out during the 
Allied air raids in World War II, this 
legendary European landmark has 
literally been a pile of rubble in the 
middle of the city for nearly 50 years. 
But now, thanks to German reuini- 
fication and some IBM computers 
and software, Dresden is rebuilding 
the church— stone by stone, and 
with astonishing accuracy—in a $177 
million project. 
The project is immense in scale— 
it won't be completed until 2003— 
and an important restoration for his- 
torians, students of architecture, and 
tourists, among others. But it marks 
a turning point for virtual reality, too. 
For years, we've been told that 
VR technology will enable us to do 
things we couldn't otherwise do. 
Yet for all that potential, what we've 
actually seen VR do is enable us to 
do old things more efficiently, such 
as test-flying an airplane or design- 
ing a new car. That's great, but it 
doesn't exactly fire the imagination. 
The Dresden project does. It is 
arguably the most creative and use- 
ful application of virtual reality ever 
attempted. Using the original archi- 
tectural plans and old photos, engi- 
neers have been able to recreate 
in impeccable detail the interior 
and exterior of the church exactly 
as it stood before its destruction— 
on their computers. But this is no 
static reconstruction. 


BY GINA SMITH 


Using three-dimensional models, 
the engineers can literally walk 
through the virtual church and ex- 
amine its facades, ceilings, and metal- 
work up closely. In the process, 
they've managed to identify nearly 
a third of the original stones in the 
church and “place” them where 
they belong. Specialists in Eastern 
European Baroque interiors are us- 
ing the same technology to recreate 
the church's vast, complex inner 
environments. 

Meanwhile, the *real" construc- 
tion has begun. The cathedral's 
foundation walls, catacombs, and 
utility rooms are being rebuilt. And 
to help capture the local and touring 
public's interest (and snare dona- 
tions), there's a multimedia kiosk at 
the construction site where you can 
preview the reconstructed church— 
a bit of virtual tourism. 

Even if you're not a war buff, an 
archaeology expert, or a computer 
fanatic, the implications of the Dres- 
den project are huge. This is not the 
first use of VR to create walk-through 
models, but it is the first to rewrite 
history. Until now, landmarks de- 
stroyed by natural or human disaster 
stayed that way or were rebuilt as 
modern imitations. Now, with today's 
computer graphics and improving 
VR techniques, aging and ruined 
wonders can reappear before us and 
future generations. 

Can Rome rise again? Can we ever 
bring back Athens? Can we recreate 
Aztec villages? Could we rebuild the 
pyramids if necessary? We'll have 
to rethink the answers to these and 
many other fascinating questions. 

As computers go, this is not rou- 
tine stuff. The Dresden project is 
using state-of-the-art computer-aided- 
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Rebuilding a Dresden church, virtually. 


design software and high-powered 
IBM RS/6000 workstations. But with 
accelerated 3-D graphics technology 
rapidly trickling down to home com- 
puters, and PC processors beginning 
to rival those inside engineering work- 
stations, how long can it be before VR 
technology is routinely used to rebuild 
houses after fires? Or test-drive cars 
without leaving home? Or decorate a 
room before buying the wallpaper? 

No doubt, there are dangers 
here, too—especially when you're 
dealing in history rather than wallpa- 
per. But it's hard to overestimate 
the potential of VR as a healing tool, 
both physical and emotional. Die 
Frauenkirche was an architectural 
landmark, but it was also a place of 
worship and a part of a community's 
identity. And it was also a war, not 
some natural occurrence, that top- 
pled it. Here, virtual reality is repair- 
ing more than a church. 


Gina Smith appears regularly on 
"Good Morning America," and 
nightly as host of The Discovery 
Channel’s *Cyberlife." Send com- 
ments to PSLetters@aol.com. 
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Virgil Becomes Reality 


HOW DO YOU make a great multi- 
media title? Patience—lots of it— 
apparently helps. 

Originally slated to be on store 


shelves last Christmas [and the sub- | >p 6. [T 
ject of our feature on "The Making а | 
of Multimedia,” Sept. 95], The 

Universe According to Virgil Reality 


А Take а guided tour through Virgil's reality. 


from 7th Level certainly gets no 


bonus points for punctuality. Nor 


Joas cover the сєк mna thor: If you'd like to know more about how we make whiskey here in Tennessee, drop us a line. 


ough, hard-science kind of way.But | YOU’RE LOOKING AT the difference between 


this lighthearted romp through the | Jack Daniel’s “Tennessee Whiskey and a 


workings of our world—and its sub- | 


м jects are mostly earthbound—man- | Kentucky bourbon. 
ages nonetheless to pull off a neat | 
trick: nido ecivumecfim. At our little distillery in che Tennessee hills, we 
Aimed roughly at 8- to 12-year- : ј 
olds, the $40 Windows program is burn r icks of hard maple until they become 


essentially an interactive tour guided charcoal. "Then We trickle our whiskey, drop by 


* by Virgil Reality, a morphing, ani- | | 
mated professor. Along the way, kids drop, through that charcoal CO mellow ItS m 
can try their hands at experiments, see | | | 2033 E 
(and hear in song) how “everything’s flavor. Some folks call J ack Daniel S | 


connected,” see film clips on scien- | a bourbon,” but the U. S. Government is 
ists and inventions, build and u | 2: 
as ane vennons awa mm mee | says our charcoal mellowing makes usa | 


" a compound microscope, learn тоге 


about certain dinosaur species, and | "Tennessee Whiskey. r It you re looking = 
thumb through an encyclopedia. It’s f diff | Б li . = 
a grab-bag of topics and a free-form Or a erence, We репеуе опе 51р 


execution, to be sure. But it’s not dull. will tell you All you need to know. 
Virgil is an engaging introduction 
to science that takes exceptional 


advantage of the power of the SMOOTH SIPPIN’ 
medium. Here's hoping for follow- TENNESSEE WHISKEY 


up titles that build a fire from the 
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interest it sparks.—C.O. Tennessee Whiskey * 40-43% alcohol by volume (80-86 proof) Distilled and Bottled by 
Jack Daniel Distillery, Lem Motlow, Proprietor, Route 1, Lynchburg (Pop 361), Tennessee 37352 
x5 PS Placed in the National Register of Historic Places by the United States Government. 
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Love Them Bones 


HOW MANY BONES are in the hu- 
man body? 206. And if you're so in- 
clined, you can count them all and 
learn their names with The Ulti- 
mate 3D Skeleton CD-ROM from 
DK Multimedia. This $30 disc has 


ia The тате aD skeleton 


FRONT VIEW 
OF SKULL 
Skull 


The skull is the name given to 
the bony structure that protects 
the brain and forms the face. 
Click on any part of the skull 
image in the window to find out 
more about the individual bones. 
To allow the skull to grow and 
maintain its shape, it is made up 
of 22 separate bones. These meet 
along lines called sutures. These 
сап be seen in the skull of a baby 


EXTRA VIEWS 


STILLS 


ог AMAZING FACTS 


some good operating (no рип in- 
tended) features. For instance, you 
can rotate a bone to look at it from 
different perspectives. You can also 
zoom in to examine specific spots 
in more detail. With 700 images 
and 300 moving sequences, it’s both 
a thorough and a highly visual re- 
source. If you pass the quiz, sign up 
for pre-med.—Frank Vizard 


SMALL MOVIES 


DK Multimedia's 3D skeleton lets you get face to face with human bone structure. 


Do-it-Yourself Demon 


NOT SATISFIED with today’s computers? 
Build your own. That's what two Uni- 
versity of Tokyo researchers did when 
they became unhappy with conven- 
tional supercomputers. The result: what 
they claim is the world's fastest com- 
puter for scientific calculations. The 
machine screams through 1.08 trillion 
floating point operations per second— 
or Tflops for short. 

The fastest conventional supercom- 
puter has a theoretical peak speed 
of just 280 billion floating point oper- 
ations per second, or gigaflops. 

The catch is that this computer does 
only one thing: calculate the force of 


32 


OUPEHCOMPUTER?S 


gravity exerted on one heavenly body 
by another. It's actually a simple calcu- 
lation involving only the mass of the 
bodies, the distance between them, 
and the gravitational constant. The dif- 
ficulty is in calculating the simultane- 
ous gravitational interaction of the tens 
of thousands of bodies in star clusters 
and galaxies. A conventional super- 
computer—or your desktop Pentium 
machine—would do this through a se- 
ries of software operations. Instead, 
astrophysicist Junichiro Makino and 
computational physicist Makoto Taiji 
designed the equations into hardwire 
circuits in an integrated processor. They 
next had 1,692 of the chips custom 
made and then wired them together into 


Gaming Chips 


MULTIMEDIA fans will soon be in 
the chips—or at least their technol- 
ogy will be. Intel is adding microcode 
extensions to new versions of its Pen- 
tium microprocessors to give multime- 
dia, game, and communication pro- 
grams a much-needed booster shot. 

Specifically, Intel is adding 57 
new instructions to the built-in soft- 
ware on its Pentium chips, all of 
them designed to speed up certain 
math-intensive "loops" that tend to 
occur in programs with graphics, 
video, and communications func- 
tions. Intel says these loops tvpically 
amount to less than 10 percent of the 
program code but can account for 
as much as 90 percent of execution 
time. The resulting performance 
boost should range from 50 to 400 
percent, the company claims. 

The first MMX-equipped Pen- 
tium chip will be a 200MHz model 
that should begin appearing in desk- 
top Windows PCs early next year. 
Software that supports the MMX 
extensions should be widely available 
in the second half of 1997. —C.O. 
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what they call the GRAPE-4 (for GRAv- 
ity PipE no. 4) computer. It took the 
two scientists and one assistant two A 
years and $1.5 million to build GRAPE-4 
in their University of Tokyo lab. The pay- 
off? Makino says that a simulation of 
the evolution of a star cluster with 
32,000 bodies that took three months 
on GRAPE-4 would take five years on an : 
ordinary supercomputer. 
Of course, they're still not happy 
with the computing power available. 
If they can get funding, Makino says, 
they want to connect 20,000 of their 
special-purpose chips into a $10 mil- 
lion petaflop (10 to the 15th power 
operations per second) computer by 
the year 2000.— Dennis Normile 
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Its fu 
of surprises. 


Its full 
of Surprises. 


Among the 
conveniences offered 
on the new 
Dakota are map 
pockets that are 
smoothly inte- 
grated into the 
door panels. Now, 
you wont get lost. 
Unless you want to. 


Everywhere уди look in the 
new Dodge Dakota, there’s 
another happy little surprise. 
Check out the bins under 
the Club Cab rear seat, 
Jor example. 


The bed can be 
turned into a shelf, 
so you don't have to take everything out just 
to get to that one thing on the bottom. 
It's a convenience on top of a convenience. 


The 


all-new Dakota can take 

you almost anywhere. 

x And its precise handling, 
^. cavernous interior and 
^« numerous comforts 
\ make getting there 
^ just as enjoyable 

\ as being there. 


We stand behind the name Dakota, with our Customer 
One Care™ 3-year or 36,000-mile bumper-to-bumper 
warranty and 3/36 Roadside Assistance 


For still more 
surprises, call 
1-800-4-A-DODGE, 

Or visit our Web site at 
http://www.4adodge.com 


You get all the towing 
and payload capability 
you've come to expect 

from a truck that wears 

the name Dodge. 


We designed the buttons and switches in the new Dodge Dakota 
to push your buttons, so to speak. It’s those little touches, after all, 
that make driving more enjoyable. 


A wide stance 
does more than 
just make the 


new Dakota ы 

ПО areal ~ look athletic. D 

kinds of nifty | It increases i 
compartments and stability. 


The all-new Dodge Dakota has the 
longest wheelbase in its class, 
which makes for a smooth ride. 
Yet its turning circle is up to 3-1/2 feet 
smaller than before. 


storage bins... for 
all kinds of toys. 


We code many of the 

new Dakota's plastic 
parts for the day they 
can be recycled. 
Because, like you, 

we think the world 

of the environment. 


The new Dakota is the first truck in its 
class with standard dual airbags* No surprise | a 
there. A dedication to safety is something ت‎ 
you've come to expect from Dodge. 


There are up to five 
cupholders in all. Hey, you 
never know when some 
thirsty friends are going to 

need a ride. 


The all-new Dakota is the roomiest truck in its class. There's even a 
forward-facing rear seat in Dakota Club Cab, with enough hip room to seat 
three across. Your passengers will be beside themselves with comfort. 


The new Dakota’s tires are larger, 


giving you a better grip on the road. „== 
And they're tuned to an independent ge | | 
front suspension. So you can really E We started with 
« slice through the corners. 2“ Ad an open mind. 
` gr And proved 
` ^ how surprisingly 
\ 7s " mi" x 4 responsive, roomy, 
\ и N и ў, capable and 
r4 N^ Vf comfortable a 


truck can be. 


You can opt for a premium Infinity? 
stereo system with cassette 

ix. and CD player in the new 

m Dodge Dakota. Eight 

speakers in six locations 
kick out some real 
concert-quality sound. 


The large, well-illuminated speedometer 
and available tachometer dials are real 
easy-to-read. Plus, the instruments are 
controlled by a ! 
microprocessor, 
for optimum 
accuracy. 


High-strength 


secure plac 


We call it cargo. You call it stuff. Whatever you call it, 
there's more room for it in the new Dodge Dakota 
than in any other truck in its class. 


door beams give 
vou the feeling of 

being in a real 
E, 


We gave the new 
Dodge Dakota 
quick-ratio, 
variable-assist 


power steering, for 


speedy response 
and a solid feel. 


Ihe new Dodge 
Dakota offers a choice 
of Magnum^ engines: 
a gutsy standard four 
cylinder, a powerful V-6, | 
or a 230-horsepower 
V-8—the only V-8 in 
the class. Now that's 

a lot of juice. 


steel 


Once again, 

Dodge opens 
new doors for 

Dakota owners. This 
time, with available 
remote keyless entry. 


Its new frame has terrific 
torsional rigidity. The upshot: 
The all-new Dakota has the strength 
you demand from a truck, and the 
cornering predictability you might 

expect of a sports sedan. 


эзиле a. 
NE Dakota offers a standard 1-4, a V-6, and the only $21 V-8 | 
е = WS in the class. 
Dakota has more available horsepower М.Р. 230 @ 4400 rpm 
ate i | Dakota has more available torque. lorque 300 @ 3200 rp 
› S] L4 
• Dakota has more standard horsepower 1P 120 @ 5200 rom 
• Dakota has more standard torque. lorgue 145 @ 3250 rpm 
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1 (SWB/Club Cab) 
* Dakota has a longer wheelbase, which makes for a smooth ride. 112.0 "771 0.9" 
e Dakota's turning circle is smaller than Ranger's and S-I0's short | 36.0 741.2 

wheelbase and Club Cab 2WD models. | 
' 1 VR { e 
e Dakota has a wider track, which enhances stability. IWD 60.5 61.5" 
M DAA ШЙ 1 

C GU Hoi 1 & C. OHVe "le Hee IJ ANTE FC Моа 
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e Dakota has a roomier interior. 


e Club Cab 84.7 cu. fi 
e Regular Cab 56.4 cu. fi 
e Dakota is the only one to offer 10/20/40 split bench 


a 40/20/40 split bench seat with 


mini business console. 


Safety e агигех 


• Dakota is the only опе with standard Standard dual airba 
dual airbags? 
e Dakota is the only one to offer a self-dimming Available 
rear view mirror 
' Dakota offers bigger exterior mirrors, ) sq. i | 
for a larger field of vision. 
lowing & Payload Dodge Dakota | 
ЖЫЛА Л АЛЛ G 
* Dakota has 800 lbs. more available towing. 6800 lbs 
• Dakota has over 900 lbs, more available payload. 6400 [bs 
• Dakota has a larger bed. Short Red 
e Dakota long bed holds 4'x8' building materials with the tailgate closed. Len whe 779' 
j ү, Y Mi. a 749 ri 
Voi bs те: 46.5 си, 11. 
ong Вес 
MIR: РА. 
pth: 17. 
VOL HUN. Т, "b j 


“Always wear your seat belt for а fully effective airbag. Rearward-facing child seats cannot be used іп standard cab models. 
Comparisons vs. Ford Ranger and Chevy 5-10. Information based on data available at time of printing. 
TSee limited warranty & restrictions at dealer. Excludes normal maintenance and wear items. 
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Ford Ranger 
4.0L V-6 


H.F. 160 & 4200 rpm 
Torque 220 & 3000 rpm 
| 2.3L F4 

Н.Р 112 @ 4800 rpm 
Torque 135 @ 2400 rpm 


(SWB/Club Cab) 
1079 7123,.4" 
36.5 741.6" 


Front/Rear 
IWD 56.6° 757.3" 
4WD 5837573" 


Ford Ranger 


66.3 cu. ft. 
32.5 cu. fft. 
Not available 


Optional dual airbags 
Not available 


31.5 sq. in. 


Ford Ranger 


6000 Ibs. 

1650 lbs. 

Short Bed — 
Length: 71.8" 
Width: 54.4" 
Depth: 16.5" 
Volume: 37.4 cu. ft. 

Long Bed 
Length: 83.5" 
Width: 54.4" 
Depth: 16.5" 
Volume: 43.5 cu. ft. 


-Chevrolet S-10 


4.3L V-6 


Н.Р, 190 & 4400 rpm 
Torque 250 @ 2800 rpm 
22L F4 

Н.Р. 118 @ 5200 rpm 
Torque 130 @ 3200 rpm 


(SWB/Club Cab) 
108.3 7122.9" 
36.9 /4].3" 


Front Rear 
2WD 55.0 /54.6 " 
4WD 572 D541" 


| Chevrolet 8-10 


65.3 cu. ft. 
33.6 cu. fi. 
Not available 


Driver's airbag only 


Not available 


Chevrolet 5-10 


GOO0 [bs. 

1502 Ibs, 

Short Bed 

Length: 72.8" 
Width: 54.9" 
Depth: 1717 
Volume: 394 си. ft. 
Long Bed 

Length: 58.8" 
Width: 54,9" 
Depth: IZ1" 
Volume: 48.1 cu. ft. 


Paper contains ten percent recycled material. 


Club Cab Sport 4x4 


The New Dodge 
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The New Dodge Dakota |е, 
Its full of surprises. MZ 
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(AOMPUTERS & SOFTWARE 


PORTABLE PCs 


would buy from your laptop maker 
огап electronics store) that is based - 
оп an automobile power adapter. 
. The system supplies 15 volts of DC | 
_ power—the adapter raises or reduces - | 
the voltage as needed to run your 
specific laptop. 
Delta says it will decide whether 
ı to install the system fleetwide after 
— several months of testing. Olin says 
- three other “major carriers” will begin - 
installing the system in the months 


Air Power 


WHAT DO SLEEPING airplane раѕѕеп- 
gers with dead computer batteries 
dream about? Electrical outlets at — 
their seats is one logical guess—and 
that dream has come true for some. 
. Delta Air Lines is now offering _ 

| to first-class passengers on one of 

its Boeing 767 airplanes an in-seat - 
power supply. system that will let _ 
them use or recharge their comput- 
ers while flying. The EmPowersys- - 
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tem, developed by | Olin Aerospace | 
of Redmond, Washi ngton, uses а. 
special interface cable (which you 


| 
Color of Reality 


FOR YEARS, printer man- 
ufacturers have been slyly 
saying that their color 
inkjet models produce *near" 
photo-quality printing. Yet the 
results often seemed a far cry from 
good color photos. But thanks to 
more colors and higher resolutions, 
the printer makers can finally let 
their output do the talking. 
Hewlett-Packard's DeskJet 693C 
($349) uses a special "photo cartridge" 
coupled with its resolution-enhance- 
ment technology for truly lifelike 
color printouts. [See "Best of What's 
New,” this issue.] The photo cartridge, 
a $49 option, is designed to work 
alongside the printer's regular three- 
color ink cartridge—you simply pop 
out the black-ink cartridge and pop 
in the photo cartridge when you're 
printing photos or other detailed im- 
ages). The photo cartridge includes 
lighter shades of cyan and magenta, 
as well as black ink. Combined with 
the standard cyan, magenta, and 
yellow in the regular tri-color car- 
tridge, these colors yield more accu- 
rate flesh tones, skv blues, and other 
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Canon's color printer | 
makes photolike Images. 


pastel or neonlike shadings. 

Canon’s BJC-4200 ($279) takes a 
similar approach. Its optional “photo 
ink” cartridge ($42) enables the 
printer to churn out images that look 
remarkably close to a conventional 
photograph. Canon also sells a neon 
ink cartridge with fluorescent colors 
that show up even better under a 
black light. Epson’s Stylus Color 500 
($279) eschews the special inks in 
favor of a higher resolution mode 
(720 by 720 dpi) than either the HP 
or Canon models offer. 

There are some caveats. Photolike 
results require special glossy paper 
that typically costs between 50 cents 
and a dollar per sheet, and the car- 
tridges don’t last as long as black-ink 
cartridges. Printing can be slow, too. 
But it’s hard to argue with the pic- 
ture-perfect results.—].P. 


SOS! 


FYI. 

Over 6600 locations. 
Knowledgeable people. 
Questions answered. 
ASAP. 


E RadioShack. 


You've got questions. 


We've got answers? 
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FULL FLAVOR, FULL FLAVOR MENTHOL 14 mg. "tar", 
0.8 mg. nicotine av. per cigarette by FTC method. 


SURGEON GENERAL'S WARNING: Cigarette 
Smoke Contains Carbon Monoxide. 
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NUT A Р. ini? pe At our home here in 
SEM a 7 Ji | | | - Tobaccoville, NC, 
Fr 4 А —= * the holidays are special. 
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We hope yours are too. 


a rm 


[JOME ljECHNOLOGY 


EDITED BY JUDITH ANNE GUNTHER 


HANDS ON 


the device’s motor and battery 
are seated low, the weight imbal- 


Vacuums Unleashed 


LIKE YOUR FAVORITE power ance makes sweeping with the 
tools, vacuums have gone cord- Broom Vac a tad awkward. 
less. When two very different \ The machine’s suction 
takes on battery-powered cleaning | 
tools hit the market recently, we 
decided to see if they’re worth 
space in the closet. 

Royal’s Dirt Devil Broom 
Vac is essentially a broom with 
a motorized dustpan, while \ 
Black & Decker’s FloorBuster 
more closely resembles a small 
upright vacuum. Both are light- 
weight (less than five pounds) 
and light-duty. Although both 
will lift the crumbs off the 
kitchen floor, neither has 
enough power or endurance 
to perform the type of 
cleaning required before 


is adequate but unim- 
pressive; it had to be 
coaxed to lift small paper 
clips, for example. 

The FloorBuster han- 
dled the paper-clip test 
with more aplomb, espe- 
cially with the carpet brush 
activated. Powered by two 
3.6-volt Versa-Pak batteries, 
the vacuum runs for about 
16 minutes on a charge; 
you can swap the spent 

cylindrical batteries for 
charged ones, and keep 


it сап clean both hard 
surfaces and carpet- 
ing, the FloorBuster 


Mom visits. 
The Broom Vac is de- 
signed to be used like a wins our vote for 
conventional broom; 
after you've swept the 
floor, you hit the power 
button and suck up 
the pile of dirt. It runs 
off an internal 4.8- 
volt battery that can 
keep the unit oper- 
ating for about 
10 minutes per 
charge. Because 


Royal's Broom Vac 
reinvents sweeping. 


versatility. However, at 

$100, the FloorBuster 
is twice the price of the 
Broom Vac. And it does take up 
more closet space.—].A.G. 


FloorBuster, from 
Black & Decker, tackles carpets too. 
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going, however. Because 


HOME AUTOMATION 


EWSFRONTS 


Utilities: Not Just for 
Energy Anymore 


UTILITY COMPANIES are exploring 
ways to deliver not only electricity 
and gas but also a variety of services 
to homes. Some of these pilot pro- 
jects enable consumers to check 
their energy use from a home com- 
puter or telephone. Homeowners 
benefit by learning which appliances 
are stoking up their bills, so they 
can run these appliances when elec- 
tricity rates are lowest. 

For example, InterLane, an en- 
ergy-management system from 
TeCom Inc. in Tampa, Florida, lets 
homeowners program the operation 
of whatever is connected to the 
home's wiring, from an air condi- 
tioner to an aquarium lamp. You 
supply the PC and TeCom adds a 
master-control module that con- 
nects to the electric meter and the 
breaker box. This module talks with 
the PC over the same wires that de- 
liver electricity. Using the computer's 
modem, the control box can com- 
municate with the utility company 
Or a remote computer. 

InterLane continuously tracks 
each circuit's energy consumption. 
From the computer, you can pro- 
gram daily schedules for any appli- 
ance fitted with a special load 
monitor that TeCom provides, or 
with another smart switch, like an 
X-10 module (available at electric 
supply stores). You can also tell Inter- 
Lane to run something like a pool 
pump only when electricity rates 
are lowest each day, says leCom's 
Wayne Hopkins. 

In addition, the system can serve 
as a gateway to other services. When 
linked to a security service, for ex- 
ample, a tripped smoke alarm could 
dial the fire department. 

Already in use in the Tampa area, 
InterLane is now being sold to other 
utilities. Homeowners pay $1,000 
or less for the system.—P.J. Skerrett 
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Enjoy the total body solution, Experience the 

and look great all over. roller coaster thrill | 
World famous Lifeline Gym tones of flying your own | 

your whole body, not just abs or plane! 

waist. From Bobby Hines, supplier Power up the big 34" 


to the military, the Celtics, and 
Hollywood's best trainers. Lifeline is 
fully adjustable, and 100% portable. 
On the road, when vou can't pump 
iron, pump rubber instead! Get the 
benefit of a nautilus workout 
anywhere, anytime, and see results in 
1/3 the time of other gear. Sitting, 
standing, kneeling. Patented 
progressive-variable- resistance allows 
for both aerobic and 
anaerobic training, 
for every level, 
beginner to expert. 
Try it and look great 


starting right now. 


span Neoflite and 
become part of a skv 
borne adventure. 

The 1/12 scale 
Neoflite soars, dives, 
and banks. Quick 
control response 1s like 
real piloting, even for beginners! Electric drive is 
easy starting. Radio control is 2 channel, operates 
rudder and elevator. Powers up, (even glides), and 
withstands rough landings! 60 day crash warranty 
even covers your losses! Complete with rechargeable battery, car- -quick 
Includes free charger, and easy instructions. No hassle assembly, unlike other radio planes! 


r devon райо Order now and receive “Flight School” video absolutely free – а $14.95 value! 
ana CAPPY CASE, 


a $14.95 value! W Neoflite Sky-Racer™ Radio Controlled Plane #10731 $149.95. 


Bobby Hines 
Lifeline Power Unleash the snake with a 
E 12 200-yard bite. 

: Set up a row of targets and 
enjoy Olympic-class cyber- 
engineering. The 70lb-draw 
Cobra will streak a steel tipped 

Capture nature's bolt over 150 feet per second. 
hidden sounds right Best of all, it's self-cocking. 
on vour radio! Just pivot the arming lever. 
you The heavy-gauge slide and 
New Deluxe Studio bow-cable cocks itself = 
Model, engaging the automatic safety. 

Use Indoors or Out! Sighting, windage, and 4 E 


elevation wheels click tune for COBRA SYSTEM” 


die-cast alloy and bras finish, "SelfCockingAcion * Automatic Safety 


The same technology 
used by news anchors and 


documentary movie | " * Fib I 
m | - E - Measures "y 6". Wi iber-Graphite Limbs € Accu- Track Sighting 
technicians: Z-Tech's miniature electronics amplify Measures арр. 18"x 6". With р 
. three 6" bolt arrows. . 'ough Die-Cast Alloy * Cable Bow-String 


and transmit your voice or outdoor sounds right to 
your FM radio. Even remote-mike your home videos or Ш Cobra System™ Self Cocking Pistol Crossbow #8025 $64.95 Your Price $49.95! 
music sessions. And compare our price and quality to the Radio Bi Extra 12-pack Alum/Steel Bolts #1066-A $9.95 


Shack version! ш Add the Cros-Hair™ 4 x 15 scope to your Cobra for dead-on accuracy. #€410 $24.95 
Internally powered by a micro-battery. Leave outside and listen to À | 
animals 1 n your backyard. Or transmit your voice to a friend's car or d „ИШЕ 


walkman! This is the same $200 remote mike used at TV stations. | 
Erg T i 

Rated over 300" line of sight. Fun for your whole family, your next live т 

interview for CNN, or even monitoring your baby's room. ie 


їй Z-Tech FM Transmitter FCC approved 82-577 $29.95 


World's first radar detector and laser/radar 
scrambler all in one! Renders your car 
invisible. 

Newest detection /scrambling power makes 
„ speed-trap equipment near obsolete! Tests at the 
University of Denver proved it: the Phantom 
not only alerts you to radar up to 4 miles out, it 
turns the signal to useless trash! Lasers? 
Phantony Povitaméluuransmits LR. beams to 
eluminate vour 
image. Таг hunt 
vou By car, speed-trap?"eyen 
helic pter, but you’ re Simply not there. 

ме system, It’s be ciety legal! Built 
ction. Indicatóls tells you type and 


New electro 
| PowerDyne. Can end 
your pain or stress, 
without drugs or 
needies. 
PowerDyne Stimulator taps into the neural 
paths that ancient healers have long known. 
| Click the button. Crystals collide, firing a pin- 
point galvanic signal. Acupuncturists and 


Because 


sports professionals have reported amazing YI; 
results when nerves are blocked or re- үр protection. E 
| routed. Pain, muscle spasms, even И cord. So effi 
| migraines have been cured. Requires no for vou! 
| batteries. Save the day, for you ora friend. 


ii PowerDyne Stimulator ‚ ыш 
#ES-2000 $29.95 а A. М ‘ “а Certain т 


sensitivity.) {атп г test button, X,K Ka, and VG-2 
ith Warranty, windshield mount and power 
3 E a ticket the manufacturéfyyill pay it 


ammer Device, #RP-200 $349.95 
ия х4" x 15" H. 
ictions apply on ticket Rebate program, to insure you do uot 


intentionally diye recklessly. 


Wr mabe no clas tunt ris item seti! perfin 
| eser deere reported that it bar for them, Saga 
й complcte refund, Por erinu 


Back. 
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Adve rtisement 


Amazing new Pursuit 2000™ 
glasses. Your nightvision 
suddenly seems to 

W zoom further ahead on 
the road! 

The glare of oncoming 
lights, road haze, or reflection. 
[hese are night hazards that 
| # impair your driving skills. Slip on a 
f pair of Pursuit 2000's, Drivers have been 
astonished at the difference. Cars ahead, road signs, 
cross streets, all appear clearer. 

Pursuit 2000’s have also proven themselves in daylight, 
for competition driving, surveillance, or open field sports 
or shooting. Sharpness and depth perception will make 
" gj you toss your old sunglasses out. Precision lenses filter 
е Driving doves night. OU hazardous UV and blue rays. Aviator nylon frames 


© Sports viewing or AIC rugged in the field, and so light you'll hardly know 
ARN odes you’ [C W earing x them. For Men or women. 
. li 
: жуйке or moe Ñ Pursuit 2000 Night/Day Glasses #ND-400 $24.95 
study. Each in a special velvet lined case. If they ever break within a 
year of purchase, we will replace them absolutely free. 
Deluxe Voice-Changer! 


The same technology used by 
government agencies, international 
Operatives, police and witness protection 
programs. Click to any phone. Press a 
button and alter your voice in your 
choice of 16 distinct and totally different 
levels! A man can sound like a woman 
ora child. A woman like a man. Incoming or outgoing calls. Ready to use, and 100% 
guaranteed, Dhiscourage unwanted or harassing callers. Protect women alone. You 
will not believe your ears. Transports anywhere – just 6" x 4" x 2"! 

E Deluxe Pocket Voice-Changer, #Q2001 Retail $79.95 Your price $49.95! 
Meets all FCC regulations. Requires 4 AA batteries. Will realistically voice-disquise in 
midrange settings, and will sound bilarious in ultra high or low voice settings. 

Will not work on cordless or "trimline" phones. 


Humane self-defense — no bigger than a double pack of gum. 
" The knock-back power of big units in a 400 pulse-volt fist-sized 
S) _ dynamo. Probes zap right through an assailant's clothing. 
SE Even a touch to а thug's arm delivers the full charge - 
protecting you from attacks from behind. With the built-in 
pin safety, should an assailant – or kid — get hold of it, they 
can't use it. Causes no permanent damage. Effects wear 
off in 3-5 minutes. You have time to get help or get 
away. Measures just 3" x 14", complete with batteries 
and lifetime warranty. 


E Pro-Volt Micro Stun Gun #K-1000 $94.95! 


Check your local and state 
i laws before ordering. 
I 
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Know what's in the dark. 
Any time. Any place. 
The NightEagle Scope 
takes night vision one 
step further. Ergonomic 
miniaturization. Unlike other scopes, 
all controls are at your finger tips. Push 
a button, and the night becomes vivid 
green-hued daylight. The built-in infrared 


illuminator bathes the scene in a spectrum "Ergonomic one-touch 


only the NightEagle can see. So even pitch оз, 

black areas are visible. Burglars can’t hide. Deer and peach MANENE 
wildlife are yours to watch. Trails or boats become a breeze — 4 in iluminator 

to locate. The NightEagle measures an astonishing 24" x , ee Wwe is 
5"! Secure vour home or office, thrill vour friends or family, 20,000 light ain. p 


and let your vision take a quantum leap in evolution. 


Bi NightEagle Night Vision Scope, #NV-PMY Retail $309.95. Your price $249.95! 


17° field-of-view, Focus 1.5m to inf. +4 diopters, adjust for eye-qlass wearers. 
Requires 2 AAA batteries, not included. 


She opens the velvet box. Sparks of blue dance 
off each facet. She smiles, holding it in the light. 
Taking it out, she turns, her hands rising, 
whispering for you to fasten the catch. You 
realize it’s going to be a great day! The 6 Carat 
Blue Topaz. Pear shaped and 
exquisitely cut. With 5 single 
diamonds. 14k gold chain. | 
A remarkable gift. 


E The 6 Carat Blue Topaz 
Pendant 1275-6 
-$199.95- $89.95 


Complete with Certificate of 
Authenticity from the American 
Gem Institute. 


Tell her a thousand 
words without making 
a.sound. 


New Tele-Streak keeps 
your calls private. 
And more. 

If during a phone BS 
conversation the green light E 
goes out, someone has 
activated a tap or picked up 
an extension. Press the red 
button to resume talking, 
now with caution. When | 
Tele-Streak is installed on 
all vour extensions, the 
extension you pick up 
automatically disconnects the 
others! No fax or modem interruptions. No more running to turn off the 
answering machine. LED also tells you — before you pick up - if the line is in use. 
Measures just 34" x 2" x 1" and requires no batteries. 


E Tele-Streak Privacy Module #TRK-1000 -$39:93 $29.95! 


TOOLS, GIFTS, & HI-TECH ACTION GEAR 


i. 
nine 9 
yist uso com 


WN ease ё gatalog 
га LU 


= 1-800- 


For Instant Federal Express Delivery, Call Toll-Free 


24 Hour Credit Card Order Hotline 


or send check/money order to: 
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The Edge Company * P.O. Box 826-PS1296 * Brattleboro, VT 05302 
Add $6.00 FedEx shipping and insurance per item, $9.00 each additional item. 
Every item you buy is backed up by our iron-clad, no-risk guarantee. You will be completely satisfied or your money back. 
The Edge Catalog — over 80 blazing color pages of the hottest gifts, tools, and unique stuff in the world. Now for a limited time, send $3.00 and get 
a special 2 year subscription — 12 issues! 
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Putting Crunch 
into Zapped Foods 


WHY IS microwaved pizza soggy? It 
may appear (and taste) obvious to 
you that the food simply has too 
much moisture in it. But no one has 
explained why this is so—until now. 


Microwaves 


Pressure 
forces — 
moisture 

outward 


Moisture remains 
гоп surface 


Room temperatures in microwaves won't carry off surface moisture. 


A new study may help you to put 
some crunch back into your mi- 
crowaved meals. 

Cornell University associate pro- 
fessor Ashim Datta and graduate 
student Haitao Ni have found that 
fierce internal pressures and slow 
water evaporation are to blame for 
damp microwaved food. 

Microwaves cook differently than 
conventional ovens. In a regular 
oven, the heat from the electric-resis- 


Oven heat 


| 
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| 
| 
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tance elements or gas burner first 
evaporates moisture from the sur- 
face of foods. Later, moisture from 
inside the food slowly diffuses to 
the drier surface, where it too evap- 
orates, creating a crispy crust. With 
microwave cooking, however, water 
molecules in every part of the food 
are heated at the same time by mi- 
crowave energy. Since the resulting 
water vapor takes 
up more space 
than the liquid 
did, pressure 
builds to push 
the moisture out. 
But once the 
moisture reaches 
the surface, the 
surrounding 


Moisture 


diffuses 
outward room-tempera- 
ture air means 
little evaporation 
| takes place. 
aii | То improve 
microwave ovens, 
manufacturers 
could add a heat 


lamp or a device that blows hot air 
into the cooking chamber, say the 
researchers. Also, food producers 
could increase the use of suscep- 
tors, metalized trays that generate 
heat from microwaves and are often 
used with frozen pizzas. “By com- 
bining these, we can get much 
closer to the food quality of con- 
ventional cooking,” while retaining 
the microwave’s quick-cooking abil- 
ity, says Datta. —Kemba Johnson 
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Electrifying Concrete 


CONVENTIONAL wisdom says that 
radiant floors—made by embedding 
hot water tubing or electric heat 
cable in concrete or gypsum—are 
the most comfortable way to heat a 
house. Now a new type of concrete 
would let you skip the tubing and 
cables altogether. 

Conductive concrete warms up 
when an electric current is applied. 
[See “Best of What's New" this issue.] 
Developed at Canada's National Re- 
search Council, the material could | 
also be used to de-ice sidewalks and 
driveways, and it has a host of other 
practical applications. The key is a 
mixture of nonmetallic conductive 
fibers and particles that are added 
to conventional aggregate and ce- 
ment paste. The mix forms a light- 
weight material with structural prop- 
erties similar to regular concrete 

Says coinventor James Beaudoin, 
head of the research council's Mate- 
rials Laboratory, there are no con- 
straints on how or where the material 
could be used. In a home, it could 
act as the main structural element 
in basement walls and floors or be 
parged onto conventionally built 
walls, floors, and ceilings. To control 
the surface temperature, the home- 
owner would adjust a thermostat 
that varied the applied voltage. The 
council is seeking developers to bring 
the system to market.— Ned Nisson 
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SUSTAINABLE COMMUNITIES 


Free, Green Help 


AFTER MASSIVE flooding in 1993 
washed away the town of Pattonsburg, 
Missouri, the Department of Energy 
brought in a host of specialists—archi- 
tects, engineers, lawyers, landscapers, 
water-treatment experts, and others— 
to help rebuild, on higher ground, a 
more environmentally conscious village. 
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Because so many other communi- 
ties were interested in obtaining sim- 
ilar help from the DOE, the agency 


has established the Center of Excel- 


lence for Sustainable Development. 
The center's new Web site (http S/ 
www.sustainable.doe.gov/) provides 
community leaders with a database 
that contains more than 1,000 such 
public and private development pro- 


grams, ‘including useful financial and 
technical resources. 


Another database offers ларе = 


of environmentally minded town ordi- | 
nances. 
view more than 100 case studies 
of towns that have created. greener 


Web-site visitors can also. re- 


neighborhoods, or browse through a 


compendium of published articles | 
on the topic.—J.A.G. 
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WASTEWATER 
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What Comes Around... 


MOST PEOPLE would never con- 
sider taking a bath in water that 
was used to wash laundry. But oc- | 
cupants in a house in Canada will ail THESE 
soon be doing just that. | РЕ: GUYS HAVE 

The Alberta Sustainable Home, a Uy 
built by architect Jorg Ostrowski in | ашын p? 4 A KEY 
Calgary, Alberta, won't use munici- | a t fl tg | ' 
pal water and sewage systems. In- | T 1 | м NR TO YOUR 
stead, next year the house will 
demonstrate three processes that 
recycle wastewater for reuse. 

Water drained from the kitchen 
sink, showers, and other appliances 
is pumped to a greenhouse for one 
of the three treatments. (Only toilet 
wastes are kept separate; they are 
collected in a composting chamber.) 
The first method trickles dirty wa- 
ter through soil boxes in which 
non-edible plants are growing; the 
plants remove impurities. The sec- 
ond filters particles through two 
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sand-filled tanks three feet tall. The riminals are getting gi : garage door opener. Its rolling code 
third sends a small stream of water ЕС ыл 

into а glass-topped box; sunlight smarter. And you could be & technology will change the radio 
heats the water, which evaporates, 

leaving contaminants behind. The | their next victim. T uum Co" NEED code every time you 
water vapor condenses on the un- 

derside of the glass and then drips Thieves are using | | press the button. 


into a gutter that flows to a collec- 
tion chamber. 

The water that emerges from 
each of these processes is treated 
with ultraviolet light to destroy bac- 
teria and then pumped back to the 
house for washing and some appli- 
ances. The researchers will compare 
the effectiveness of each method 

and may experiment 
with combining 
methods in the 

e a future.— ].A.G. ^i and easy to use. It's like having an elec- | sessions are protected. For the name 


a hi-tech device | | A copied signal is 
to copy the radio | | useless. Your opener 
signal your remote | | will only respond to 
control sends to ` ee your remote. And 
your garage door opener. lts easy to get, | that means your loved ones and pos- 
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tronic key to your home. k^ ч of your local Genie 


Thats why we introduced IN | ELLICODE dealer or installer, just 


the Genie Intellicode" : call |-800-87-GENIE. 


21996. Genie and Intellicode are trademarks of The Genie Company a Subsidiary of Overhead Door Corporation. 


Lumina owners have at least one 


Lumina LS 


Here are some more: standard dual air bags, ABS, Daytime Running Lamps, child security rear door locks 


and power window lockout. There’s even an integrated child safety seat option. Fact is, no six-passenger 


ч 
1 


Call 1-800-950-2438 or visil www.c hevrolet.com “Excludes other GM pri ducts. ©1996 GM Corp. Buc kle up, IESUS ш 


car in its class can offer as many standard safety features for the money as a Chevy” Lumina’ LS: 


A small price to pay for a lot less to worry about. That’s something that any parent can 1 


Genuine Chevrolet’ 
The Cars More Americans Trust. 
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VIDEO CONFERENCING 


Presumably you would. Which is why Packard Bell Platinum™ series computers come equipped for 
video conferencing. Just add a video conferencing camera or camcorder and have face-to-face conversations 
via telephone or the Internet. The computers are powered with the Intel® Pentium processor and come with 
built-in, cable-ready TV, full 3-D graphics, Direct Internet Access and state-of-the-art hardware and software 
enhancements. So you can keep in touch with friends and colleagues in even the most remote corners of the 
world. All from the comfort of your home. Visit us at http://www.packardbell.com 
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AZ Packard Bell. 


` the world's #1 selling home computer 
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Maybe the reason America’s glued to the tube is the tube. 


Forgive us for sounding 
immodest, but this is, after all, 
the Trinitron* picture tube. 
Trinitron television, the world's 
only vertically flat screen, 

once set an entire industry on 
its ear. And since then, 

has kept it on its toes. Because 
we haven't stopped 

innovating, Trinitron technology 


is the standard in picture 


clarity, color, and sharpness. 


Maybe that's why so many loyal 
TV watchers have become loyal 
Trinitron owners. Or could il be 


the other way around? 


SON Y. 


БОМ Tio TRON 15 THE TV 
SOT BR TRUE ГҮҮ? CHOICE DF THE NEL 


21996 Sony Electronics, Inc. Sony and Trinilron ara 
trademarks o! Sony All mghth reserved. hip //www sor.com 


Trinitron 


1996 WAS ANOTHER YEAR of triumphant 
innovations in science and technology: This 
was a year that saw the Web leap onto your 
home TV. A year when a new class of drugs 
gave new hope to those suffering from AIDS. 
A year when an electric car rolled into show- 
rooms, and signs of ancient life that may have 
fallen to Earth from Mars were discovered. Amidst 
these breakthroughs are the hottest in e-gear: 
computers, cameras, cell phones. And for fun, 
there are “smart” skis, skates that grow with your 
kids, and a binocular that folds down flat. In 

this, the ninth annual “Best of What’s New,” 


Ex POPULAR SCIENCES editors celebrate 100 of 


the top products and achievements of 
1996. There are also 10 grand award 
winners, one in each of 10 categories. 
We invite you to cast your vote for 


WI! your favorite item on our Web site, 


| www.popsci.com. 
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DOABLE DISTORTIONS 


I 


UNTIL NOW, computerized image manipulation has been pixel-by-pixel tedium. 
Kat s Power Goo lets you create effects like smear, swirl, and smooth, without mod. 
ig the original image—so you can "goo" and "un-goo" until you get exactly what 


] 
vou want. | ne effects are saved sep- 
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SKATES THAT GROW 


NOW YOU CAN put your child 
in inline skates that will last for 
vears—even as their feet grow. With 
a wrench, a parent can adjust 
Rollerblade Xtenblade skates within 
i range of four whole sizes (insert) 


, nous | | — کو‎ г! 
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kids’ models, the skates have lefi 

akes. Price: about $1060 


FROM THE MOUTHS OF LOBSTERS 


SYMBION PANDORA is not just a newly discovered an 
imal—it s so different it might need its own phylum, the se 
ond greatest division in animal types after kingdom 
Symbion was discovered at the University of Copenhagen 


OTI the mouths i 


Creature scavi nges 
Mouth ring 
gathers food 
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dwarí male 
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Female 
internal bud 


Disk adheres 
to lobster s 
mouth parts 


SPIN MASTER 


YOU MIGHT think of it 
as the ultimate update in 
juke boxes. Six CDs are 
displayed by Bang & 
Olufson's sleek Beo- 
Sound 9000 CD player 
and tuner; the fuzzy-logic- 
controlled motor drive 
zips along—smoothly ac- 
celerating at up to 60 mph 
in 5.7 seconds—to move 
to each CD to play your 
selections. You can see the 
discs spinning as they play. 
Price: about $4,000 (with- 
out speakers—suggested 
speakers go for $3,000). 
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DARING—WITH FINESSE 


WITH THE '97 Z3, BMW brings harmonious design and crisp han- 
dling, all at a tantalizing price tag, to the sports-car arena. It's 
eye-catching, with the finesse and responsiveness long associated 
with BMW sport sedans. It's a tour de force that brings a grin 
without breaking your pocketbook. Base price: $29,000. 


THE POWER ELITE 


YOU WANT torque? DeWalt's newest, biggest cordless drill/dri- 
ver delivers an unprecedented 330 inch-pounds. The DW995K feeds 
off an 18-volt battery pack—the most voltage yet from a pack 
that integrates into a tool's handle. Packaged with a one-hour 
charger and one bat- = ES 
tery pack, the Vz-inch 
drill/driver sells for 
about $235. This year, 
DeWalt also intro- 
duced other 18-volt 
cordless power tools, 
including a 5 Y*-inch 
saw and two drill/dri- 
ver/hammer-drills. 


CAR WATCHER 


CADILLAC'S ONSTAR system uses GPS (Global Positioning 
System) navigational technology and cellular phones linked to 
a 24-hour service to provide a range of convenience features 
and a safety umbrella. OnStar does everything from providing 
directions to making hotel reservations. Roadside assistance 
is available at the touch of a button. Even better, Onstar will 
unlock your car door if you've left the keys inside. Available as 
an option for about $1,000. 


FOR MORE INFORMATION, SEE RESOURCES ON PAGE "I 


OR VISIT AMERICA ONLINE:KEYWORD-POPSCI 
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MASTER OF CLOSE-UPS 


THE TAMRON AF 28-200mm Super lens 
has the shortest minimum working distance 
of any comparable model: a mere 2.6 feet at 
its longest focal length. Contrast this with a 
minimum working distance of more than six 
feet for its predecessor. This dramatic re- 
duction, made possible by an ingenious in- 


ternal focusing system, 
allows remarkable close- 
ups with previously un- 
obtainable perspective 
effects. The use of low- 
dispersion glass en- 
hances image quality. 
Price: $595. 


ERAY 


Removing Video "Noise" 
Dirty screen 


YES, IT’S FOR SALE 


CHRYSLER'S “skunk works" 
program aims to create the 
kind of innovative, unique car 
you never thought you could 
own—or that you never 
thought a major manufacturer 
would unveil. Such a car is the 
'97 Plymouth Prowler. The all- 
aluminum structure (photo) 
of this retro roadster 15 a re- 
markable rolling test bed of 
new technologies that will ul- 
timately find their way to the 
mass-production line. Base 


price: around $35,000. 


PICTURE CLEANER 


Picture in memory 


Clean 


screen 


FOR MORE INFORMATION, 
OR VISIT AMERICA ONLINE: KEYWORD-POPSCI 


SEE RESOURCES ON PAGE и, 


WHEN YOU'RE watching a video that has been played to 
death, dropouts—random white blips— appear on the 
screen. Toshiba’s M762 VCR employs digital “noise” re- 
duction to take the appropriate picture elements from the 
previous frame and obliterate the white blips on your 
screen before you notice them. The result is a cleaner pic- 
ture and a more enjoyable video. Price: about $450. 


STYLISH SHOWPIECE 


THE JAGUAR ХК revives the original purpose of the marque as а 
touring/sports car that owns the standard for elegance. Beyond 
that, the '97 roadster and coupe are striking, harmonious designs. The 
new chassis is refined; the steering, precise and forgivingly smooth. 
The V8, only the fourth new engine in Jaguar's illustrious history, 
is powerful and efficient. The sum is a high-performance show- 
piece that offers grand touring in grand style. Base price: $68,000. 
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m CLASSROOM TO BEDROOM. 


APPLE'S EMATE 300 is the first computer designed to go from 
classroom to home and back again. Its funky design and rugged back- 
packable size are aimed squarely at kids, but the eMate 300 has a 
grown-up mission: to put computers into more homes and schools 
(where the ratio of kids to computers is now 10 to one). It should sell 


for $700 to $800 and be widely available in the first half of 1997. 


DESIGNING CHILDREN 


MATTEL'S BARBIE Fashion Designer cleverly blurs the line between soft- 
ware and toy. It lets you or your child mix and match doll outfits on- 
screen, then preview how they'll look when 
you manufacture them. Yes, you. Using spe- 
cial inkjet-printer-compatible white fabric 
sheets, you print the color designs. Then re- 
move the backing, use hook-and-loop tape, and 
you've got no-sew Barbie clothes. A PC ver- 
sion costs about $40; Mac versions are due in 


the first half of 1997. 
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CHAIN SAW UNLEASHED 


YOU'LL NEVER have to mix oil and gas with OO Is 
this go-anywhere chain saw: It’s the first full-size OUT OF AFRICA 


saw that's battery powered. Weighing less than | as gi s 
| four pounds, the Makita UC120DW Cordless ИБ REMAINS ni Deltadromeus agile бог agile 
delta runner”) are like no other dinosaur fossil ever 


| наш Э aT tackles bunches ii ge uto found. Discovered in the Sahara Desert by a tearn led 
inches in diameter. Equipped with a 12-volt, 2 ae 
by paleontologist Paul 


ampere/hour battery pack, the saw can cut as | | | 
| Е | i C. Sereno, the predatory 
many as 70 pieces of 2 -inch by 2 ¥4-inch pine | 
оп а charge. Price: about $250. нн Was At 
© least 25 feet long 


but had unusu- 
~~, ally long, slen- 
ey | der limbs that 
"  madeita quick 
runner and a nim- 
ble, dangerous 
hunter. Delta- 
dromeus, which lived some 90 million years ago, is 
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helping scientists understand how dinosaurs evolved = 

к : | 

as Earth’s continents drifted apart. { 
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IT'S -OUR BRIGHTEST HIGHEST-DEFINITION 
HOME COMPUTER TO DATE. 


most used applications, and a modem that delivers 


the fastest Internet access? Yet, despite its size and 


The Compaq Presario 3000 Series has been depth of features, the Compaq Presario 3000 Series 
getting quite a lot of attention lately. After all, it looks sacrifices none of the performance. A super-fast 
and acts totally unlike other personal computers. Pentium® 166MHz processor, 24MB of RAM, 256KB 

Why? Well, for one, the Presario 3000 Series pipeline burst cache, and a 2GB hard drive all com- 
is among the very first home computers expressly bine to make it an extremely powerful desktop. 
designed for the home. Its revolutionary double-bright Needless to say, we think it’ll make a brilliant 
flat-panel display, for instance, is integrated with the addition to your home. For more information, visit us 
PC so the two exist as one. The result is a computer at www.compaq.com or call 1-800-345-1518. 


that takes up 40% less space than other personal 
| computers. What's more, its elegant design means it's 


кее for any room in the house. 


vm 


1 ed tc to raise your home com- 


Power, grace and user-friendliness all rolled into one. | 


EPS 


The at Presario 3000 Series. 
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FERRY TO THE SKIES 


FINALLY, a replacement is on the horizon for the aging space 
shuttle: Lockheed Martin’s X-33 design, chosen by NASA in July. 
The broad-bodied wingless demonstration vehicle will have large sta- 
bilizing fins sprouting from a chopped-off tail. A prototype is to fly 
by 1999 after a short 32-month test program. The end result is ex- 
pected to be developed into a larger reusable launch vehicle called 
VentureStar, due in 2004. Next stop: the heavens. 


“LITTLE” SCIENCE 


THE NEAR EARTH Asteroid Rendezvous, 
launched in February, is the first of NASA's Dis- 
covery missions—unmanned probes designed 
to be cheaper, faster, and better than the far 
more expensive and elaborate "big science" 
missions of the past. NEAR will study the as- 
teroid Eros, one of a group of asteroids that oc- 
casionally pass close to Earth. Asteroids from 
the group may strike the planet once in a great 
while, possibly causing mass extinctions. 


TRACKER CHIP 


EARLY in the Olympic Marathon, a group of 
runners, still tightly bunched, passed the 
first of eight intermediate points. How to 
get accurate clockings of every runner in 
the group? Easy. Each was wearing a com- 
puter chip that emits a unique radio signal for | 
tracking. The chips, used for the first time this 
year, can help spot ineligible runners, as they 
did at this past 
spring's Boston 
Marathon. The 
ChampionChip 
was created by the 
Dutch company 
of the same name. 


THE SLIME EATERS 


ENSOL takes a good idea—grease-eating microbes—to the 

next level. The incubator creates an environment that lets 

the microbes do their best work—at 150 times the pace of 

regular bacteria. The device attaches under the sink in an 

industrial or commercial kitchen. The bacteria can turn 

as much as 70 per- ۹ ," Grease in 
cent of the grease 

into carbon dioxide = 
and water, reduc- 


— Out 


ing the amount of 
sludge that would 
need to be shipped 
to a landfill. 


Water ane 
nutrients 


Microbes 
and wate 


К. DANIEL CLARK 


FOR MORE INFORMATION, SEE RESOURCES ON PAGE 82 | | 
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QUALITY AUTOFOCUS 


OPTICAL QUALITY doesn't take a 
back seat with this autofocus: That's 
because the Contax AX single-lens 
reflex camera is first to move the film 
within the body. The pentaprism and 


mirror for the viewfinder, shutter, and 


^t 
4 


| 
| 
| 


| 
Electrical | 
E film move together as one unit. This 


ТО 


heater | 
(550°F) | | brings your shot into focus faster than 
Iz an autofocus lens could. Plus, moving 
№а,С,0, - Е z the film back into the body extends the 
(Sodium [z len’s focal length, enhancing its macro- 
Oxalate) E focus capability. Price: $2,975. 
| BLAST OF POWER 
1 FOR ONE-trillionth of a second in May, the 
CFC inlet 


petawatt laser churned out 1,300 times the 
entire electrical generating capacity of the DIMINUTIVE 
United States—1.3 DIGITAL 


quadrillion watts, or 


CFC BREAKER petawatts. Located YOU WON'T think 
at the Lawrence twice about popping 
NOW THAT ozone-eating chlo- Livermore National JVC's GR-DV] digital 
rofluorocarbons, or CFCs, have Laboratory, the camcorder into vour 
been banned, what to do with the petawatt eclipsed pack. The smallest and 
millions of pounds remaining in old the previous laser- lightest camcorder, it 
stockpiles? Researchers at Yale power record by measures just 1 Vié by 
have an idea: They take a chemical more than a factor 5 "As by 3 V; inches 
. foundin rhubarb leaves and use it : of 10. The system and weighs 1.1 pounds 
to transform CFCs into table salt, relies on the u— of the laser light beams fully equipped. Fea- 
carbon, and sodium fluoride (the in different paths. One of the laser's many tures include a 10X op- 
same stuff in toothpaste). The va- purposes will be for studying fusion. tical/20X digital zoom, 
porized CFCs pass through slow-shutter mode for 
sodium oxalate heated to 550°F recording in dimly lit areas, and a docking station 
and break down into the compo- for simple editing. Price: about $3,000. 


nent compounds. 
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POCKET POWERHOUSE 


FINALLY, AN electronic organizer that really works with your 
desktop personal-information manager. The pocket-size 5.5- 
ounce Pilot slides into a holster on your desktop to provide 


= 
= 


one-button synchronization with PIM applications like Sched- 
ule +, Sidekick, Ascend, and Lotus Organizer, among others. The 
unit supports the Graffiti handwriting-recognition system. Two 
AAA batteries last for 8 to 12 weeks of normal use. Price: $369. 
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SUPER CYCLE 


OK, SO SUPERBIKE2 didn't bring home Olympic gold in At- 
lanta. But it does mark a turning point in bicycle develop- 
ment. Its V-shaped, carbon-fiber composite frame is 
superlight—even lighter than the previous aluminum Super- 
Bike—and meticulously sculpted to shear the wind bette: 
than any bike to date. 
Developed by GT Bi- 
| cycles, SuperBike2 
helped the U.S. riders 

record their fastest 

| times so far. GT will 
supply the next Su- 

| perBike for the 2000 
ion greenbacks that foil counterfeiters, the Olympics to be held 


$100 bill got a face-lift this year. Benjamin Franklin’s in Sydney, Australia. 
portrait is now larger and positioned off center, and 
the special paper on which his face is printed con- 
tains threads that glow under ultraviolet light. 
New types of printing and ink also make it much 
more difficult for counterfeiters to reproduce the 
redesigned C-note on sophisticated copying ma- 


chines. Other redesigned bills will follow. 


Snappy is the amazing new invention that 
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puts pictures of ANY THING into your PC. 
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Any | Kiki Goes Online! 
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amcorder = 9 

Live Picture or Taped Memory 2 

from Weddings, Reunions, س‎ E 

Vacations, Holidays, : j asi 13 EA. 

Birthdays and more... | = ¢ gai... menus 

Now in Your PC. 5 E 
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VCR Tape 


TV Show, Sporting Event, 
Home Video, Rented Tape, 
Laser Disc Scene and more... 


Now in Your PC. 


An 
Photo 


Postcard, Snapshot, 
Newspaper, Slide, Yearbook, 
Family Portrait, Baby Picture, 
Negative, Magazine and more... 


Now in Your PC. зе 


FREE SNAPPY DEMO DISK @ http://www.play.com 
24 hour recorded info & fax back 800.450.PLAY or call 800.306.PLAY for your nearest retailer. 


of We're proud that Snappy (in addition to being pretty cool) is already the best-selling, most award-winning, best-loved computer video product in history! 
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With Snappy you finally have a 
way to bring your pictures into 
your PC, It’s so easy! Just plug 
Snappy into the printer port on 
the back of any Windows PC (or 
laptop). Then connect any video 
source with the included cable. 
With the press of a single button, 
you ll get breathtaking 16.8 
million color pictures at record- 
breaking resolutions up to 1500 x 
1125, made possible by Play's 
breakthrough custom chip and 
advanced software technology. 


Snappy 15 perfect for thousands 
of uses from work to home to 
school. Create anything from 
desktop publishing, presentations, 
databases, faxes and internet 
pictures, all the way to PC photo 
albums, school reports 

or just morph your friends into 
celebrities snapped right from TV. 
Snappy includes everything vou 
need to do all this and more. 


$1992; 
PLAY 


INCORPORATED 


2690 KILGORE RD., RANCHO CORDOYA, СА 
"56'70»916.851.0800 Fax 916.851.0801 


Tiny Lawyer Words: Play's Snappy and the Snappy logo are ours and thus trademarks of Play Incorporated. Play is a registered trademark of Play Incorporated.® 1996 


Available Now at: Computer City * Best Buy * Egghead * CompUSA * Staples 


GREEN LIGHT 


PHILIPS’ ALTO fluorescent lamps are 
the first to use so little of the toxic metal 
mercury that they have earned the EPA’s 
blessing. A chemical buffer that slows 
down mercury absorption enables the 
lamps to make do with less mercury 
than other bulbs. In addition, 
during manufacture each 
lamp's mercury is contained in 
a tiny glass bubble that's bro- 
ken only after the lamp has 
been sealed, preventing the metal vapor 
from escaping. Standard T-12s cost about 
$3 each; T-8 lamps will sell in 1997. 


FIERY PUCK 


| 

| 

| FRUSTRATED hockey fans 
| who can’t follow the tiny puck 
as it zips across a TV screen 
have something to cheer about: 
Fox Sports’ Fox Trax adds a 
rocket's red glare to the fast- 
moving black disc. Infrared 
emitters in the three-inch-di- 
ameter puck send signals to 
sensors around and above the 
| rink. Computers track the puck 
| and add a glow and a comet- 
like tail for TV viwers when 
| 


SELECT VEHICLE 


the disc reaches 75 to 80 mph. 
It's no help to the goalie, 


LOOKING FOR that cer- 
tain special high-perfor- i 
mance four-wheel-drive 
sports sedan? You need look 
no further than the '97 Audi A4. The compact chassis and ag- 
gressive styling set the A4 apart, while the new turbocharged pow- 
erplant actually drives the price down a notch. While the finely 
detailed sports sedan isn’t for everybody, for the driver it fits, it fits 
like a glove. The base price is: $23,000. 


though. [See “How FoxTrax 
Works,” FYI, this issue. ] 
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DESTINATION: FAMILY ROOM 


Em THE FIRST MAJOR effort to com- How APS Film Stores Data 
| bine the power of a PC with the vi- 
sual appeal of a TV, Gateway 2000's 


Unexposed , 
Destination pioneers a new Film Анан й 
electronics category: the Fam- film Photofinishing 
ily Room PC. Its 33-inch dis- | мона 
FS play serves both as a big-screen 
> TV and a huge computer mon- Camera 
J Transparent frame 
x . itor for running CD- mágnetic din 
Exposed | 
ROMs or browsing Processed Rim Layer 
the Web in a more so- film -i 
cial environment. And Customer 
service data 


you can watch the 
TV while you're running 
| à computer program, 
E or vice versa. Price: 
| about $4,000. 


Trailer 

area | | 
Photosensitive 

Werte Ше |^ Film strip 

Mechanical агеа 

speed selector Leader 

area 
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THE FILM FANTASTIC 
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AT THE HEART of the Advanced 
Photography System (APS) is a film 
that’s radically different from 35mm. 
Developed by Kodak and Fuji, it comes 
in an ingenious, leaderless cassette 
that eliminates misloading. The cas- 
sette is returned to you, negatives pro- 
tected inside, along with prints and an 
index print containing miniature color 
images of all exposures. And the film’s 
magnetic layer stores all kinds of in- 
formation, including your preference 
among three different print formats. 


SPACE DISC 


DK MULTIMEDIA'S Encyclopedia of Space and the Universe is a great 
tool for anyone entranced by the night sky’s vastness. An outstanding 
feature of this $40 CD-ROM is the Star Dome, which lets you view the 
stars from anywhere 
in the world and at 
any time in recorded 
history. If that's not 
enough, an interac- 
tive sequence lets 
you land on the 
moon or build your 
own rocket. 
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STARE AT THE SUN 


THE $1.2 BILLION spacecraft 
SOHO (for Solar Heliospheric Obser- 
vatory) is the first unblinking 24-hour-a-day 
observer of our sun (shown in an ultraviolet image). A 
joint project of the European Space Agency and NASA, SU ics WHO || 

SOHO has already made some spectacular finds. For ж ТМ 

one, even though the sun is now in its quieter state— sesso € 7t * TECHNICAL MANUAL 
the lull in the roughly 11-year sunspot cycle—it’s still 

a roiling, violent place subject to fits of exploding =й COSMOLOGY 
fireballs and fantastically twisting magnetic fields. | 
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when a single search 
delivers thousands of results. YOU 
realize that when 


you find too 


Tnm 


till 
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— is that 


What are you 
looking for? 
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ARE YOU EXPERIENCED? 


CUTTING-EDGE BATTERY 


A LITHIUM-ION battery, 
developed by Sony for 
Nissan’s new electric 
vehicle, is now ! 
at the leading % 
edge of battery “Wy 
technology for 
cars. A relatively 
benign power source 
offering high-density 
energy, it provides a work- 
ing range of more than 120 miles. The battery’s efficient 
storage of electricity goes a long way toward making EVs 
practical, if not exactly affordable...yet. But a significant 
hurdle—getting a working car on the road with an ad- 
vanced, truly high-performance battery —has been cleared. 


SAMSUNG'S SENS 810 takes the notion 
of full-time portability a step further 
with its "Signature" keyboard, which can 
be split in two and pulled outward to as- 
] sume the ergonomic shape of some 


j newer desktop keyboards. It also fea- 
T | tures a removable CD-ROM drive, stereo 
A sound, and a bright 12-inch color LCD 


screen. And for connecting to even big- 
ger screens, the Sens 810 comes with 
both computer monitor and TV output 


ports. Price: about $2,500 to $5,000. 
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PLASTIC PICTURES 


THE PLANAR optic display is bright and can be big— six feet 
would be no problem—for real cinema-like home theater. And 
this device, being developed at Brookhaven, is stunningly sim- 


Light source 


Viewing 
area 


Planar —. 


optic | 


sheets | | 


Fresnel 
| E 
lens 


Mirror 


Digital micromirror chip 


Ininmibited Al 


)rOte ase 


HOGY 0380 


ple in principle: Thin plas- 
tic layers are stacked and 
cut in half diagonally. 
Then light and image are 
shined through. Each 
plastic layer yields a line 
of resolution. Military ap- 
plications will come by 
the end of the year; con- 
sumer products such as 
TVs will likely follow in a ` 
few years. This work is 
being funded by the U.S. 
Air Force PRAM office. 
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2 | Airplane's position is fixed 
accurately enough to locate 
the end of the runway. 


[1 Radar scans pre-programmed area 
and compares pattern to database. 


| GUIDED LANDINGS 


FLIGHTS WILL BE SAFER with APALS (Autonomous 
Precision Approach and Landing System), Lockheed- 
Martin's radical landing-guidance system. APALS uses 
the airplane's existing weather radar to take snapshots 
of the ground around the approach path. By compar- 
ing radar reflections from ground objects with an on- 


| board database (a technique originally developed for 


missile guidance), APALS fixes the airplane's position 
within a few feet, permitting safe landings in low visi- 
bility even if the airport has no radio-navigation aids. 


LOOK MA, NO FILM 


CANON'S PowerShot 600 may 
be the first digital camera that 
looks, feels, and acts like a film 
camera—yet delivers the best 
images of any digital camera 
costing less than $1,000. The 
$949 PowerShot is tops in its 
class in almost every area: It 


captures pictures at a resolution of 832 by 608 pixels, its strobe flash il- 
luminates from as far as 12 feet away, and its autofocus lens lets you 


shoot your subject from within inches away. 


MERCEDES HASN'T BUILT a real sports car since the 190 
SL in the 1960s—but the '96 Mercedes SLK was worth the wait. 
The SLK looks good, has a terrific chassis and a supercharged 
engine, and is fun to drive. The retractable hardtop alone is 
a marvel of gee-whiz engineering. But what makes the car 
very un-Mercedes-like is a move into mainstream pricing. At 
a base price of $40,000, it costs about two-thirds less than 
previous Mercedes roadsters. 


WORLD PHONE 
ABOUT THE SIZE of a laptop, Planet One is 


a go-anywhere satellite phone. The six-pound 
unit is simple to use: Aim the antenna toward 
the equator until an LED indicates you've 
locked onto a satellite. Then dial. Voice and 
data transmit over the 
digital signal via new In- 
marsat-3 satellites. The 
phone costs about $3,000; 
ES phone calls are billed at 
fo 7 PF 34 about $3 per minute. 
| Now available in Europe, 
the phones should arrive 
here late next year. 


PHOTO-FINISH PRINTER 


HEWLETT-PACKARD’S new DeskJet 693C has the 
now-familiar look and workings of a color inkjet 
printer, but with a hidden talent. With an optional 
($50) “photo color" kit, you can replace the black 
ink cartridge with a second tri-color cartridge to print 
color pictures that nearly match film pictures when 
printed on high-gloss photo paper. Price: about 
$350. (An identical model, the 690C, does not 
include a software bundle and sells for $20 less.) 
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THE NORELCO REFLEX ACTION RAZOR. 


IF IT SHAVES LIKE A BLADE, 


WE’LL GIVE YOU YOUR MONEY BACK. 


The new Norelco Reflex Action Razor is clinically proven 
to shave with less irritation than a blade. 
Its Reflex Action follows the curves and contours of your face, 
so you get a great-looking shave every time. 
We'll even let you try it risk-free for 21 days. 


Just to prove we're not speaking with a forked tongue. 


ANYTHING CLOSER COULD BE TOO CLOSE FOR COMFORT. 


(")Noreico 


OCTOPUS’S GARDEN 


WANT TO SEE under the sea? The Monterey Bay Aquarium’s Outer 
Bay exhibit gives landlubbers a clear view of life under the deep ocean. 
[ts tremendous, million-gallon tank 


is filled with animals never be- › 
fore permanently displayed, з 
such as speedy yellow-fin : 


tuna (the only warm-blooded "T 


= Ш 


P EN... 
1 million gallon tank 


E 


fish) and gentle one-ton 
giants called molas. The 
tank itself 1s an engi- 
neering marvel, with 
boat-hull-like supports 
and a water cushion 


; ‚ oe 
for an inner tank. dur 
V ! 
4 


| 54-by-17-foot 2 
acrylic window 2 
weighs 40 tons 
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PRIVACY ASSURED 


THE FIRST HOME AIDS test on the market, Confide enables people to test 
for the disease in the privacy of their homes, After purchasing the $40 kit in 
a drugstore, simply follow the instructions for sending in a blood sample and 
call for the results. Samples are identified only by the number on the kit. 
Developed by Direct Access Diagnostics and Chiron Corp., Confide's claimed 
99 percent accuracy is equivalent to tests performed by hospitals or clinics. 


FEATHERWEIGHT 
CELLULAR 


A GOTTA-HAVE-IT gadget, 
Motorola's Star Tac is the light- 
est, smallest cellular phone in 
the world. Closed, it’s the 
size of an alphanumeric 
pager—and can be worn 
like one, Open, the phone 
extends to reach comfort- 
ably from ear to chin. Star- 
Tac’s LED display makes 
night operation a breeze, and 
the staggered keypad layout 
helps prevent misdialing. With 
its slimmest battery, the phone 
weighs just 3.1 ounces and provides 
an hour of talk time. Price: $1,500. 
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OUR NEW BATTERIES 
HAVE SOMETHING 
VERY IMPORTANT TO 
TELL YOU: 


ANNOUNCING NEW 


DURACELL 
PowERCHECK- 


THE ONLY BATTERY 
WITH A FUEL GAUGE. 


90 you can see how much power your battery has. Anytime. Anywhere» 


THE WORLD'S MOST ADVANCED BATTERY 


©1996 Duracell, Inc 
Now available in AA size 


http://www.duracell.com 


POWER TOWER 


SOLAR TWO, developed by Sandia National Laboratories and South- 
ern California Edison, claims the title of the most advanced solar 
power plant to date. The plant, which began operating in June, generates 
enough electricity to power 10,000 homes. It uses 1,926 adjustable mir- 
rors to focus sunlight onto pipes atop a 300-foot tower. A salt mixture 
inside the pipes is heated to more than 1,000°F, stored in an insulated 
tank, and withdrawn as needed to boil water for a steam turbine. 


CUEBALL CAMERA 


CONNECTIX’S Color QuickCam may be 
the size of a billiard ball, but it can play with 
the sharks when it comes to digital video. It 
captures both 24-bit color stills and motion 
video (up to 24 frames per second), and han- 
dles videoconferencing over the Internet or di- 
rectly between modems with optional 
VideoPhone software ($50). Price: $229. 
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newfound handling capability. The standout exterior and interior design also 


“aW hat's 


NIGHT SHOW 9p. 


BRIGHT ORANGE vests or stick-on reflective CD 
tape provide needed visibility at night, but they're 
hardly fashion “do’s.” Now athletes have a better 
solution: In daylight, Illuminite fabric from Re- 
flective Technologies feels and looks like regular 
athletic wear, but it is highly reflective in the 
dark. The key is tiny "satellite dishes," disclike 
reflectors embedded within the weave. Sports-ap- 
parel manufacturers already incorporate Illumi- 
nite in everything from track suits to mittens. 


MIDSIZE PLEASER 


GM HAS FULLY reengineered the '97 Grand Prix for a new generation, stiff- 
ening the chassis, redesigning the rear suspension, and endowing the car with 


makes this a most pleasing midsize model. The Grand Prix makes a dramatic 
statement: a two-plus-two driving package that combines an efficient, 
modernized chassis and a straightforward engine design with an optional su- 
percharger that makes the car a pleasure to drive. Base price: $19,000. 


SHOWING RESTRAINT 


TAKING PASSENGER protection to new 
lengths, the 97 Audi A8 combines ad- 
vanced construction with an innovative 
passive-restraint system. The aluminum 
space frame uses extrusions to create a 
staged collapse of the front end on im- 
pact —which absorbs some energy in a 
crash and reduces repair costs. Front and 
rear side-impact airbags add more protec- 
tion. The piéce de résistance: a system 
that detects the crash speed and whether a 
seat is occupied before deploying the bag. 
Base price of the Audi A8: $56,900. 


DIGITAL 
DIRECTOR 


AVID CINEMA is the 
first computerized video- 
editing system designed 
for the camcorder crowd, 
not professionals. De- 


veloped by Avid Technology and Apple Computer, Avid Cinema lets 
you easily bring camcorder clips into a Macintosh, cut and reorder se- 
quences, and add special effects. You can save your movies in digital 
format, or output them to videotape. Avid Cinema's software and video 
digitizing board work with any VHS or 8mm camcorder or VCR. Price: $460. 


ONE-STEP 
PLIERS 


TO FIT AN ordinary pair 
of locking pliers around a 
pipe or bolt, you must first | 
adjust the pliers with a screw. | 
But sizing is automatic with | 
the clever Auto Lock pliers. 
Merely squeeze the padded 
handles to lock onto an ob- 


ject of any thickness up to one inch, and the pli- * 
ers automatically apply 500 pounds of gripping 
force. Sears sells the pliers for about $22 (7- 
inch straight jaw) and $30 (9-inch curved jaw). 


HOME-THEATER CONTROLLER 


IF YOU NEED a command center to coordinate a variety of audio/video gear, 
then Kenwood's Stage 3 home-theater controller should be at the top of your list. It 
has 16 input jacks for all types of equipment. Once everything is wired, you control 


it all using an LCD 
touch pad. The con- 
troller (about $2,800) 
also "learns" which 
components you fid- 
dle with the most and 
presents menu options 
to you accordingly. 
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Barrier fluid Barrier fluid 
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Subsurface 
barrier 


| HOLDING HAZARDS 


ONCE TOXINS get into soil, the problem 
merely spreads; water percolating through 
can create huge underground plumes around 


the original dumping site. The current so- 
lutions are decidedly low-tech—and truly 
expensive: incineration (risks the re- 

lease of dioxins in the air from in- 


= М зама 


ТОР OF THE LINE 
complete combustion) or landfill 
burial (from which toxins could 
someday leak again). Instead, 
scientists at the Lawrence 

Berkeley National Labo- 
ratory inject gels into the 
ground; the gels harden, 
encasing the waste. 


THE CANON EOS IX single-lens reflex is one of the few 
cameras yet released to take full advantage of the most 
sophisticated capabilities of the Advanced Photo System, 
including mid-roll film switching and electronic data trans- 
fer to processing equipment for improved print quality. 
And the EOS IX accepts the full range of Canon’s EF 
lenses for 35mm cameras, unlike other APS SLRs. The 
camera is sold as a kit with 24-85mm zoom lens for $1,420. 


CELLULAR SUCCESSOR 


SPRINT SPECTRUM is the first of what will surely be many per- 
sonal communications services in this country. It offers mobile callers in 

the Washington, D.C.-Baltimore area a low-cost, digitally clear, privacy-as- 
sured alternative to traditional cellular-phone service. Developed by Amer- 

ican Personal Communications with Sprint and others, Sprint Spectrum 
can transmit voice and data, so callers can also get pages, voice mail, and 
news, sports, financial, and traffic information delivered to lightweight handsets. 
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PUMP'S ON FOR SAFETY 


EVEN A CAREFUL boater can suffer the aquatic equiva- 
lent of a fender bender. A tangle with some hot-doggin' 
weekend warrior can leave an enormous gash in your craft. E - CEKEN LA 

To the rescue: the Ericson Safety Pump. Attached to a m ES | a ! [[-NeeMo 
boat's propeller shaft, the water-wheel-like single-piece o ы >... ^+: з 

pump blasts water out at a fire-hose-like 15 gallons per sec- 
ond. The price is about $600 or $1,800, depending on model. 


+ 


: | Carpeted floor SEE YOU SOON 
z Register CET = ; 
= H aen i | | | wee ONCE, ONLY LARGE companies could af- 
Supply plenum er ford videoconferences. Now individuals with an 
Basement wall Е ^ [Internet connection, microphone, computer 
Liquid ире /* Fi = video camera, and Enhanced CU-SeeMe soft- 


ware can have videoconferences and virtual 
face-to-face chats with friends, coworkers, and 
acquaintances around the world. Developed 
Ба at Cornell University, CU-SeeMe is licensed 
Return plenum to White Pine Software and sells for about $100 
for Macintosh or Windows. 


PLUG THOSE DUCTS 


THE HOT OR cold air produced by your home's 
heating-and-cooling system may leak out of small 
cracks in the air ducts, never reaching the in- 
tended living spaces. Now researchers at 
Lawrence Berkeley National Laboratory have 
developed an innovative, inexpensive way to 
seal cracks: by injecting an aerosol spray. Tiny, 
sticky particles within the spray float through the 
ductwork and attach to the edges of cracks. The 
system could be on the market next year. 


lance turnee nany people oe 
into backyard astronomers for a few nights this year. It was first 
spotted on January 30 by Yuji Hyakutake, an amateur as- 
tronomer using only a binocular. Hyakutake exhibited some sur- 
prising, uncometlike traits—such as emitting X rays and 
containing compounds never before found in comets. This led 
some astronomers to suggest it may be the first of a previously 
unknown class of comets. 


FOR MORE INFORMATION, SEE RESOURCES ON PAGE 82 12 [73 өв 
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| tin 1 is a necessary evil. 


We want to make it a lost art. 


The information age is upon 
us. Thanks to the Internet, people 


everywhere are discovering a Total Control" Hubs, which 
whole new way to explore the are widely used by leading 
world we live in. online service providers, deliver 
And one company is putting unsurpassed reliability. 
more information power into the And our Megahertz” PC Cards 
hands of more people than any give mobile users the speed they 
other. demand when accessing informa- 
U.S. Robotics. tion from a remote location. 
Our Sportster” modems are So if you want the most from 


the world's #1 seller, and are used your online experience, call us at 
. by millions to fax, send e-mail, 1-800 DIAL USR, visit us at 
and surf the net. www.usr.com, or see your local 
retailer. 
U.S. Robotics. 
There's no faster, more reliable 
way to connect yourself to our 
world...or any other. 


[Robotics 


US. Robotics, the USRobotics logo, Megahertz and Sportster are registered trademarks, Total Control is a trademark of US. Robotics. Product specifications subject to change without notice. 
Contact your U.S. Robotics representative for current product information. (51996 U.S. Robotics. 


ALL-PLASTIC BATTERY 


SCIENTISTS AT the U.S. Air Force's 
Rome Laboratory and Johns Hopkins 
University’s Applied Physics Labo- 
ratory have done what sounds im- 
y Polymer gel аа ti кү 
| electrolyte —{ (+) . possible: made a battery out o 
om — nothing but plastic. It can be 
Plastic 


| саїһоде 


Plastic 
anode 


molded into any shape—to 
fit inside the earpiece of a 
small hearing aid, for ex- 
ample. The battery 15 light- 
weight, doesn’t leak, and 
has no toxic contents (un- 


like today’s rechargeables). 
A prototype produces only 
low voltage, but opens the 


| 1 doors to new applications. 


AGILE PERFORMER 


BEING DIFFERENT from most 
of the automotive world, right 
from the most basic concepts, is 
what's normal for Porsche. And 
the '97 Boxster is pure Porsche, 
from its innovative, mid-engine 
chassis to its eye-catching design 
and agile performance. What's 
new is a relatively affordable price 
tag attached to a marque that has 
long set the standard for flat-out 
driving pleasure. What's the cost? 
$40,000 (base price). 
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WAKING UP THE WEB 


HOW DO YOU transform the World Wide Web from a flat, bill- 
boardlike information-delivery system to a lively, more interactive 
place? Give it some Java. Sun Microsystems’ Java programming 
language promises to enhance the Web experience dramatically 
by making it easier for designers to add moving images, sounds, and 
interactive routines to their sites through small programs called 
“applets.” Java applets—such as this Visible Human Viewer—also can 
be written to run on nearly any type of computer. This includes fu- 
ture “network computers” and “information appliances.” 


MINI HOME THEATER 


YOU WANT A HOME theater but don’t have space for a rack 
of audio/video gear? Meet Aiwa’s NSX-AVH90 mini-com- 
ponents. About the size of a boom box, the NSX-AVH90 in- 
cludes Dolby Pro Logic circuitry and five speakers so you 
can enjoy the surround-sound effects of movie blockbusters. 
And if you're looking to get blown out of your seat, the 240 watts 
of power will do the job nicely. Price: about $1,000. 


| FOR MORE INFORMATION, SEE RESOURCES ON PAGE 82 | 42 
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SY Canon 
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40x 


Smm VIDEO CAMCORDER 


WITH REVOLUTIONARY FEATURES LIKE EYE CONTROL WHICH 


ALLOW YOU TO OPERATE FOCUS AND OTHER CAMCORDER FUNCTIONS 


SIMPLY BY MOVING YOUR EYE. THERE'S A 20x OPTICAL /40x DIGITAL 


ZOOM LENS TO GIVE YOU FLAWLESSLY CONTROLLED ZOOMS. OUR NOW FAMOUS OPTICAL IMAGE 
STABILIZATION FEATURE TO CONTROL SHAKING. THERES EVEN A BUILT-IN AUTO EDITING FUNCTION 
AND RC TIME CODE THAT GIVE YOU ULTIMATE CONTROL BY ALLOWING YOU TO DELETE, SHORTEN, 


EVEN REARRANGE SHOTS WITH UTTER PRECISION LONG AFTER YOU SHOOT THEM. | RC TIME CODE 


SO LOOK INTO THE CANON ES6000. A CAMCORDER THAT IS AS CONTROLLED AS, WELL, YOU ARE. 
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Fe or more information, call 1-800-OK- CANON aünvtime 
or visit us at http: Í/veww. usa.canon.com on the Web 
© 196 Canon USA. Inc. Simulated demonstration 
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SATELLITE SOUND 


DESIGNED TO BE used with a Direct 
Satellite System (DSS) or Primestar 
satellite ТУ receiver, the Bose Com- 
panion surround-sound system makes 
expanding your satellite TV setup into 
a home theater simple. A unique sys- 
tem controller handles the inputs and 
outputs. Five tiny speakers are matched 
with a bass module that includes all 
the amplification, and a Videostage 
surround-sound processor that is com- 
patible with all existing surround-sound 
encryption processes. 


WITH THE VAST COMPUTING power out there on the 
Internet, why buy a sophisticated PC to do all the work? 
Oracle Corp. emphasizes that question with a simpler, less 
costly alternative called the network computer, or NC. The 
compact, low-cost computer lets you run programs 
from, and store data files on, an outside network. 
Prices are expected to range from $300 to $700. 


FOR MORE INFORMATION, © 
OR VISIT AMERICA ONL? 


NET RESULTS 


TWO IN ONE 


THE '97 TOYOTA Rav4 is a definitive trendsetter— first in an an- 
ticipated line of small sport utilities that combine the merits of a 
small, sporty car chassis with off-road capability. Handling, fuel effi- 
ciency, and garageability are the benefits retained from the car chas- 
sis, while a sport utility's four-wheel-drive system and full ground 
clearance allow some fun in the dirt. Base price: $15,200. 


WATER CLEANER 


UV WATERWORKS, a simple water purifier developed at 
Lawrence Berkeley National Laboratory, could help prevent 
the deaths of many of the four million children who perish an- 
nually from waterborne diseases like cholera, dysentery, and 
typhoid. The device kills pathogens with ultraviolet light. Us- 
ing gravity for water flow, UV Waterworks can be powered by 
a car battery or a 40-watt solar cell. Some prototypes are op- 
erating in areas of India; South African locales may follow. 
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HANDY SCRUBBER ЛИ RU o 
| tro | CIFCUIT y and a cera ul с made oT rw 


WHEN YOU'RE DEALING with the tough scum of the world, piezoelectrics. The piezo- 
sometimes you need to call in serious firepower. That's Scum- | 
buster, a submersible power scrubber that quickly and easily 

handles long-neglected bathtubs and other nasty cleaning jobs. Y i form vibrations into elec- 
Scumbuster uses one of the tube-shaped batteries that also ^ | MEN ее жеч Care 
power other tools in the Black & Decker VersaPak line. The kit ET trical energy; the | 0 
comes with two batteries and scrub brushes; about $60. | | | 


electrir materials tranc- 
electric materials trans: 


rcuitry uses the energy 


to smooth out the ` 
tions. Price: ' 
second-generation 
model has two cards, 
INTERNET TV 


ONE OF the first tele- 
visions to incorporate a 
Web browser for cruising 
the Internet is the 27- 
inch NetVision model 
sold under the Inteq 
brand. Built into the TV 
is a 28.8kbps modem 
that promises speedy ac- 
cess. There is also an Ethernet port for connecting to 
a cable modem. All this would be noteworthy enough, 
but this set (about $1,400) also includes a three-line 
comb filter that helps produce a remarkable picture. 


UNBEATABLE COMBO? 


HONDA'S SPORTY COUPE HAS moved the technology bar several times in the past, 
notably with its ceramic-fiber engine block and VTEC valve-actuation system. Now the 
'97 Prelude has an innovative drive system that distributes driving torque to enhance 
handling, compensating for various quirks of front-wheel-drive systems pressed to their 
limits. This ground-breaking technology is packaged in a well-mannered, eye-catching 
sport coupe. A tough combination to beat. Price: $23,200. 
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TALKING YOU HOME 


POP IN THE navigation disc, and 
certain car radios made by Alpine, 
Clarion (photo), Eclipse, and Ken- 
wood will tell you how to get where 
you want to go. Developed by 
Amerigon, the Interactive Voice 
System uses voice-recognition tech- 
nology that is not voice dependent— 
so you don’t have to worry about it 
not working when you have a sore 
throat. Systems retail for about $600. 
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FUELED BY FUEL CELLS 


PURSUING a fuel-cell vehicle that's clean, 


efficient, and practical as well, Mercedes 


Benz has demonstrated NECAR II 


(for New Car II)—the first fuel- 
cell-powered minivan that sacri- 
fices no seats to cell installation. 
In just two years, engineers from 
Mercedes and partner Ballard have 


PINPOINT NAVIGATION 


Oxygen 


| factor of five. The result 


improved the power-to- 
weight ratio of the fuel 
cell by a factor of three, 
and the electricity gen- 
eration as a whole by a 


SATELLITE-BASED navigation becomes 
even more precise with the Ashtech GG24 
receiver. Designed as a circuit board that 
can be added to existing devices, the GG24 
receives signals from satellites in both the 
U.S. Global Positioning System (GPS) and 
Russia's Global Navigation Satellite Svs- 
tem (GLONASS). By integrating the two, 


\ is a dramatic step forward 
^V In applying fuel cells to 
| personal vehicles. 


| / 2 (ley the GG24 provides more accurate navi- 
— n ACA i | | i | 
x. P d gation than either system operating alone. 
j کر‎ E " T | : [ z 7 
(ОУ Price of the card: about $6,000, 
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MINI ZOOMER 


IT LOOKS ELFIN, and it is. Canon's mid- 
range addition to the slowly growing fam- 
ily of APS (Advanced Photo System) cam- 
eras, the Elph 490Z is a standout for its 
imaginative design. It combines the mis- 
take-proof film-loading convenience of the 
APS with a remarkably compact 4X (22.5 
to 90mm) zoom lens. A protective hinged 
lid cleverly houses a five-mode electronic 
flash. The Elph focuses from 1.1 feet to 
infinity using a hybrid autofocus system. The 
price should be about $380 to $400. 


INTERNET CELL PHONE 


ANYWHERE, ANYTIME communication strides forward with 
AT&T's PocketNet cellular phone. Its built-in CDPD (dig- 
ital) and analog modems provide Internet access to servers 
with HDML (handheld markup language) applications. 
On PocketNet's five-line text-only screen, vou can re- 
trieve e-mail, make flight reservations, and check your stocks. 
You can program up to four servers into your phone. 
So unlike with Web pages, you can't browse from server 
to server. The price depends on the service provider. 


SEE RESOURCES ON PAGE wl 


Papa's Got A Brand New Bag. 


Ihose who appreciate quality enjoy 1t responsibly. 
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"PAPA'S GOT A BRAND NEW BAG" 
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- Fastest route for 
OUR SPINNING HEART seismic waves 
SCIENTISTS NOW KNOW what Earth’s inner iron core 
is doing: rotating faster than the rest of the planet. It’s 
about two-thirds of a second faster per day, or one extra 
rotation every 400 years. The core’s crystalline structure 
provided a “marker” for scientists from Columbia University’s 
Lamont-Doherty Earth Observatory to spot the rotation. A 
billion amps of current flow through the inner core; along with 


Solid inner core 
Liquid outer core 
Mantle 

Crust 


the planet’s magnetic field, this exerts forces on the core—which | 
turns as part of what is, essentially, а tremendous electric motor. 


FROM ACROSS THE POND 


WITH TAUT HANDLING, high performance, and a driver- 

oriented interior, the "97 Cadillac Catera would be as at 

home on the byways of Europe as it is on U.S. back 

roads. Designed and developed by Opel, the Eu- 

ropean arm of General Motors, the Catera is a 

landmark in international cooperation for 

GM, bringing a brand new breed of Cadillac 
to U.S. drivers. Base price: $30,000. 
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| POCKET VISION 
` f 
Pe ON A LONG WALK, binoculars can be- 
4 come cumbersome around your neck. 
Ever wish you could just pocket em? 
i Folding down for an easy fit, the 1.5- 
М ounce R-Visions cardboard binocular lets 
he you do just that. The disposable binoc- 
b. ular's shatter-resistant acrylic lens pro- 
| vides 3X magnification. Price: $10. 
: y 
$ 
d" : - = 
T" | * T | ' il | | 
B Ш 4 í Y E | T^ | m ғ т" - y pm Fi Ё 
| LUI ANJELI 8 JAL LI IX. iit i Mee | | iU 
N m T TI | d N m= © ; е T ү в | " 1T 4 = с 1 ۴ po i Ü E 
| sport: An add-on box, WebTV provides Internet access on you 


dh. qune aet, T TI d " nth aw Б ro i = mEÉEELIE T А еы жы dr “| жы, 
televisio 1. V li ү |! e oth e " DC xes also OTTer inter [ ёг г [ее Ku 25, 


doe 7 T : 

Аай Tile hrawcar ic th “otk tn тел a ы " 

Weblv 5 DrOWSer 15 The easiest то use an пе aran 
i Yri 


d 
"pM = 


Нч Be t "—— — | : " ШИ AAP LUCA Û mb. Ye 
| are tne most understandaDle. | еб TV ha 5 also done 


eom Samb FM = i tee “Se а Ж x i ч Е ۹ Ае omo ed rum T ET 
а nice | 20 or etiminating the Trucker associated wi 


| 
| 


How this radio delivers rich 
stereo sound is hard to explain. 


How can the Bose’ Wave’ radio produce sound so lifelike 
that it will “have your friends wondering where you’ve 
hidden your fancy speakers”? 

That’s what Wired magazine said about the sound. 
The secret is our patented acoustic waveguide speaker 
technology. This sophisticated piece of audio engineering 
is difficult to explain. But it works like this: Much as a flut 
strengthens a breath of air to fill an entire concert hall, 
waveguide produces full, clear stereo sound from a 
measures just 4.5"H x 14"W x 8"D. 

SmartMoney 
said, *I plugged it 
in and tuned it to a 
classical music station ...suddenly my apartment was 
bristling with cellos, double basses, clarinets, and kettle- 
drums...." In fact, many people use the Wave radio as their 
primary stereo system. It comes with a handy remote control. 
Six AM and six FM pre-set buttons. Dual alarms. You can 
even connect your CD or cassette player, TV, or VCR. 


Bose makes ordering easy. 


Since the Wave radio is available directly from Bose, we've 
made ordering easy. Convenient. And completely risk free. 
Just call us toll free at 1-800-764-BOSE, ext. R3446. We'll 
tell you more about the radio and our interest-free payment 
plan. The radio can be delivered right to your door in about 
a week, or even quicker via FedEx delivery service.* 
Then just tune in your favorite programs and enjoy 

rich, stereo sound. Hear music the way it was meant to 


be heard. Whether you listen to 


classical, rock, or 
something in between, 
you'll hear nuances come 


-]] alive as never before. 


Our risk-free 
guarantee. 
Try out the Wave radio in 

your home for 14 days. If 
you don't love it, call us. We'll have it 
picked up right from your home. We'll 


How you order it is easy. 


M DR 


fully refund the $349 purchase price and all your shipping 
charges. No questions asked. It's a completely risk-free 
guarantee, from the most respected name in sound. And 
it means there's no reason to delay ordering your Wave 


radio now. 


Call now and hear “a sonic marvel.” 


Popular Science called the Wave radio “a sonic marvel” 
when they gave it their prestigious “Best of What's New” 
award. Call Bose today. And learn how ordering the Wave 
radio is every bit as easy as enjoying its sound. 


Ask about FedEx* delivery when you call. Fed =< ® 


Federal Express 
1-800-764-BOSE, 
ext. R3446 


О Yes, Га like to hear more about the Bose? Wave® radio. 


Mr./Mrs./Ms. А 
Мате (Please Print) 


Address 


Daytime Telephone 


Evening Telephone 


Mail to: Bose Corporation, Dept. CDD-R3446, The Mountain, 
Framingham, MA 01701-9168, or fax to 1-508-485-4577. 


ШУ У.а» =e 


©1996 Bose Corporation. Covered by patent rights issued and/or pending. Installment payment plan and free shipping offer are not to be combined with any other offers. Price 
and/or payment plan are subject to change without notice. Popular Science, December 1993. Wired, June 1994, SmartMoney, February 1996, *FedEx delivery is available 
at an additional charge. FedEx trademarks used by permission. 
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NEWS VIA THE INTERNET 


IN SCREENSAVER mode, PointCast Net- 
work serves as a broadcast-news information 
network. It's also a news database. You | 
can personalize the type of information 
you want to see—such as local weather, 
computer-industry news, or stock quotes— 

or catch everything. This versatile Internet 
application retrieves up-to-the-minute data 

as often as you'd like. You can download the 
software for free. 
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PICKUP WITH FLAIR 


THE '97 DODGE Dakota is one of those happy 
vehicle designs that take a relatively simple con- 

| cept and add some unique personality. While its 
1 style is reminiscent of the Dodge Ram pickup's big- 
truck look, the Dakota has its own character. The mid- P 
size options package is straightforward and useful, ae 
while handling and ride qualities exceed most pick- д 
ups on the market today. Base price: $12,800. 
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if COMFORT CONTROL 


IN YOUR NEW home, you're planning to have all 

the latest and greatest in indoor-climate options. 
You'll want to control heating and cooling, humidity, ven- 
tilation levels, even air cleaning. But for every one of 
these, you'd get another ugly wall box. Now you've got an al- 
ternative in Honeywell's Comfort Center, the first all-in-one home- 
control unit. The price on top-of-the-line models ranges from $350 to $450. 


| DREAM DISH 


WITH EVERY desirable feature built into 
the box, RCA’s DS7430RA model epito- 
mizes the Digital Satellite System (DSS). But 
what really make it the DSS source of choice 
are its multiroom-distribution capability—which lets 
you route the satellite TV signal to more than one 
room—and its dual LNB outputs, which let you view different 
channels at the same time. The price is about $650. 
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JUICE METERS 


THERE’S NO need for guesswork when a battery sports 
its own impossible-to-misplace tester. Duracell PowerCheck 
and Eveready Energizer batteries integrate a resistive material 
into the cell’s side. Press two dots, and current flows through 
the material, warming a heat-sensitive ink. Energizer bat- 
teries say “good,” while Duracell’s bar shows how much 

| juice is left. Even better, the communicative batteries cost 
about the same as conventional ones. 


WHAT MATTERS 


i SCIENTISTS HAVE theorized 
about it. Star Trek warp drives rely 
on it. But until this year, no one 

| had created antimatter. Essen- ANTIHYDROGEN 
tially, antimatter is the opposite ATOM 
of matter. By bombarding xenon 
gas with protons, scientists at the 

| European Laboratory for Particle 
Physics (CERN) created antihy- 
drogen, an antiproton (negatively 
charged proton) orbited by an anti- 
electron (or positron). The anti- 
hydrogen lasted just 40 billionths of 
a second, but long enough to bring 
a long-held theory into reality. 


SAFETY MIRROR 


FOR SAFETY'S SAKE, it's best to 
know what may be catching up to you. 
But the Illuminator side-view mirror of- 
fers other safeguards too: With its 
built-in turn signal, the rnirror alerts dri- 
vers in your blind spot that you're 
about to switch lanes. Plus, its elec- 
tronic sensors dim the mirror when 
headlights shine from behind. When 
li the door of the parked car is unlocked, 

| the mirror's external light illuminates 

LEARN AS YOU GO 


an area about two feet by four feet. 
THE LOFLYTE prototype for a hy- Made by Donnelly Corp., the Illumi- 
personic waverider aircraft may not 


nator appears first on the 1997 Lin- 
be full-size, but its ambitions are: It 


coln Mark VIII. 
z will use neural networks that liter- , | | | 
ally learn how to fly the airplane. | 
Developed by NASA and Ac- 
curate Automation, the wa- 
| verider's control systems, or 
“nodes,” will work like neu- 
rons to adjust the plane’s 
responses to various sit- 
uations. The networks 
may someday allow 
airplanes to stay 
aloft after suffer- 
ing damage or me- 
chanical failure. 
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Still bu ilt like a tank я The Motorola StarTAC" cellular phone. 


А é Its technology thats making history, 

just easier to park. ашшы инану 
Motorola products. Over fifty years 
ago, the original SCR 536 hand-held 
wireless radio became a symbol of the 
American infantryman. Now, Motorola 
offers yet another advance in technology, 
the StarTAC wearable cellular phone. 
It’s the smallest, lightest cellular phone 
available. Motorola innovation. Take a 


closer look. You'll see it. 
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MOTOROLA 


What you never thought possible. 


(Mb, Motorola and StarTAC are trademarks of Motorola, Inc. ©1996 Motorola, Inc 


ALEX REARDON 


IN FIGHTING FORM 


ONLY TWO OF three competing designs 
7—- will make the cut and take the next step 
toward becoming the Joint Strike Fighter— 
intended to serve the Air Force, Navy, Ma- 
rine Corps, and British Royal Navy. Regard- 


SPLIT-PERSONALITY PC 


IBM'S NEW APTIVA S series, nicknamed "Stealth" 
for its ebony color, flies gracefully in the face of tra- 
ditional PC design. It has all the power and ex- 
pandability of a multimedia “tower” system, but lets 
you hide away the tower. The Aptiva S suspends its 
speaker-flanked monitor above a small platform that, 
when pressed, pops up to reveal floppy disk and CD- 
ROM drives. Prices range from about $2,500 to $3,900. 


less of whether Boeing's daring design is cho- 
sen, it breaks new ground. Its big delta wing holds 
18,000 pounds of fuel in a lightweight, simple frame. 
The gaping air inlet enables 9-G combat turns and operation in a 
zero to 1,000 mph range, while it blocks radar waves from reaching the engine face. 
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Separator 


CAR FOR EVERYMAN 


THE '97 CAMRY IS simply a fine machine made a 
little nicer. Handling is improved, the already-smooth 
engine options are a little smoother, and the straight- 
forward passenger package is among the most well- 
thought-out in its class. With a small but significant 
price reduction, the Camry remains a benchmark 
among mainstream family sedans. Base price: $16,400. 
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A CLEAN SOLUTION 


DRY-CLEANING clothes usually means treatment with 
perchloroethylene, a toxic solvent. But scientists at Los 
Alamos National Laboratory and Hughes Environmen- 
tal Systems have a better way: They use carbon dioxide 
liquefied under 1,000 pounds of pressure. When the CO5 
returns to gas, the dirt falls from the clothes. Process 
demonstrations were conducted this year; CO» cleaning 
should cost about the same as today's solvent method 
and could be available in a year. 


Cleaning vessel: 
C02 molecules 
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AUDIO & VIDEO 
Aiwa Mini Theater, p. 70, Aiwa America, 
800 Corporate Dr., Mahwah NJ 07430; 
BeoSound gooo CD player and tuner, p. 
47, Bang & Olufson of America, 1200 Busi- 
ness Center Dr., Mount Prospect IL 60056; 
Bose Companion, p. 72, Bose Corp., The 
Mountain, Framingham MA 01701; Inteq 
NetVision TV, p. 73, Zenith Electronics, 
1000 Milwaukee Ave., Glenview IL 60025- 
2493; JVC GR-DV1 digital camcorder, p. 
53, JVC Company of America, 41 Slater 
Dr., Elmwood Park NJ 07407; Kenwood 
Stage 3, p. 66, Kenwood USA Corp., Box 
22745, Long Beach CA 90801-5745; Planar 
optic display technology, p. 60, 
Brookhaven National Laboratory, Upton 
NY 11973-5000; RCA satellite dish, p. 
78, Thomson Consumer Electronics, 10330 
N. Meridian, Indianapolis IN 46290; Toshiba 
M762 VCR, p. 48, Toshiba America Con- 
sumer Products, 82 Totowa Rd., Wayne NJ 
07470; WebTV Network, p. 76, WebTV 
Networks, 275 Alma St., Palo Alto CA 94301 


AUTOMOTIVE TECHNOLOGY 
Amerigon Interactive Voice system, p. 
74, Amerigon, 404 E. Huntington Dr., Mon- 
rovia CA 90016-3600; Audi АВ passive 
restraint, p. 66, Audi of America, 3800 
Hamlin Rd., Auburn Hills MI 48236; Cadil- 
lac OnStar car-guidance system, p. 47, 
Cadillac Motor Car Division, Box 9025, 
Warren MI 48090; General Motors EV1 
electric car, p. 53, Saturn Corp., Box 7025, 
Troy MI 48007-7025; Illuminator rear- 
view mirror, p. 79, Donnelly Corp., 414 E. 
40th St., Holland MI 49423-5368; Lithium- 
ion battery, p. 60, Nissan Research and De- 
velopment, 18455 5. Fiquera St., Gardena 
CA 90248-4500 and Sony Electronics, 3300 
Zanker Rd., San Jose CA 95134; Necar Il 
fuel-cell powered vehicle, p. 74, Daimler- 
Benz AG, Corporate Communications, Ep- 
plestrasse 225, D-70546 Stuttgart- 
Möhringen, Germany; Plymouth Prowler, 
р. 48, Chrysler Corp., 1000 Chrysler Dr., 
Auburn Hills MI 48326-2766 


AVIATION & SPACE 

ing System, p. 61, Lockheed Martin Ad- 
vanced Development Operations, 15250 Ave. 
of Science, San Diego CA 92128; Comet Hyaku- 
take discovery, p. 68, Japan Information 
Center, 737 N. Michigan Ave., Ste. 1100, 
Chicago IL 60611; Discovery of possible life 
on Mars, p. 49, NASA, Johnson Space Cen- 
ter, 2101 NASA Rd. 1, Houston TX 77058; 
Joint Strike Fighter design, p. 81, Boeing, 
Box 3707, Seattle WA 98124-2207; LoFlyte 
“waverider” plane, p. 79, Accurate Au- 
tomation, 7001 Shallowford Rd., Chattanooga 
TN 37421; Near Earth Asteroid Rendezvous, 
p. 52, Applied Physics Laboratory, Johns 
Hopkins University, Johns Hopkins Rd., Lau- 
rel MD 20723-6099; Solar Heliospheric Ob- 
servatory, p. 57, NASA , 300 E St., SW, 
Washington DC 20546; X-33 launch vehicle 
design, p. 52, Lockheed Martin Skunk Works, 
1011 Lockheed Way, Palmdale CA 93599 


Audi Ад, p. 56, Audi of America, 3800 
Hamlin Rd., Auburn Hills MI 48236; BMW 
Z3, p. 47, BMW of North America, 300 
Chestnut Ridge Rd., Woodcliffe Lake NJ 
07675; Cadillac Catera, p. 76, Cadillac 
Motor Car Division, Box 9025, Warren MI 
48090; Dodge Dakota, p. 78, Chrysler 
Corp., 1000 Chrysler Dr., Auburn Hills MI 
48326-2766; Ford Expedition, p. 54, Ford 
World Headquarters, Dearborn MI 48121; 
Honda Prelude, p. 73, Honda North Amer- 
ica, 1919 Torrance Blvd., Torrance CA 
90501-2746; Jaguar XKB, p. 48, Jaguar 
Cars of North America, 555 MacArthur 
Blvd., Mahwah NJ 07430-2327; Mercedes 
SLK, p. 61, Mercedes-Benz of North Amer- 
ica, Box 350, Montvale NJ 07645-0350; 
Pontiac Grand Prix, p. 65, Pontiac/GMC Di- 
vision, One Pontiac Plaza, Pontiac MI 
48340; Porsche Boxster, p. 70, Porsche 
Cars of North America, 100 W. Liberty St., 
Reno NV 89501; Toyota Camry, p. 81, 
Toyota Motor Sales U.S.A., 19001 S. West- 
ern Ave., Torrance CA 90509; Toyota Rava4, 
p. 72, Toyota Motor Sales U.5.A., 19001 5. 
Western Ave., Torrance CA 90509 


COMPUTERS & ELECTRONICS 
Aptiva S computer, p. 81, IBM Consumer 
Division, 3039 Cornwallis Rd., Research 
Park Triangle NC 27709; Avid Cinema, p. 
66, Avid Technology, One Park West, Tewks- 
bury MA 01876 and Apple Computer, One 
Infinite Loop, Cupertino CA 95014; Barbie 
Fashion Designer software, p. 49, Mattel 
Media, 333 Continental Blvd., El Segundo 
CA 90245; Compaq Presario 3000 com- 
puter, p. 63, Compaq Computer Corp., Box 
692000, Houston TX 77269; Connectix 
Color QuickCam, p. 65, Connectix Corp., 
2655 Campus Dr., San Mateo CA 94403; 
eMate 300 computer, p. 49, Apple Com- 
puter, One Infinite Loop, Cupertino CA 
95014; Encyclopedia of Space and the 
Universe, p. 57, DK Multimedia, 95 Madi- 
son Ave., New York NY 10016; Enhanced 
CU-SeeMe, p. 68, White Pine Software, 542 
Amherst St., Nashua NH 03063; Gateway 
2000 Destination, p. 57, Gateway 2000, 
Box 2000, North Sioux City SD 57049; 
Hewlett-Packard Deskjet 693C printer, p. 
61, Hewlett-Packard Co., Box 58059, MS 
511L-SJ, Santa Clara CA 95051; Java pro- 
gramming language, p. 70, JavaSoft, 
2550 Garcia Ave., Mountain View CA 94043; 
Oracle Network Computer, p. 72, Oracle 
Corp., Network Computer subsidiary, 500 Or- 
acle Pkwy., Redwood Shores CA 94065; 
Personal Communications Service net- 
Work, p. 67, American Personal Commu- 
nications, 6901 Rockledge Dr., Bethesda MD 
20817; Pilot organizer, p. 54, U.S. Ro- 
botics, Palm Computing Division, 4410 El 
Camino Real, Los Altos CA 94022; Planet 
1 satellite phone, p. 61, Comsat Mobile 
Communications, 6560 Rock Springs Dr., 
Bethesda MD 20817; PocketNet Internet 


phone, p. 74, AT&T Wireless Data Divi- 
sion, 10230 N. East Points Dr., Kirkland WA 
98033; PointCast Network, p. 78, Point- 
Cast, 10101 N. De Anza, 4th FL, Cupertino 
CA 95014; Power Goo software, p. 46, 
MetaTools, 6303 Carpinteria Ave., Car- 
penteria CA 93013; Samsung SENS 810 
laptop, p. 60, Samsung Electronics Amer- 
ica, 105 Challenger Rd., Ridgefield Park NJ 
07660-0511; StarTac cellular phone, 
p. 63, Motorola, Cellular Subscriber Group, 
600 N. U.S. Hwy. 45, Libertyville IL 60048 


ENVIRONMENTAL TECHNOLOGY 
Alto low-mercury fluorescent lamp, 
p. 56, Philips Lighting Co., Box 6800, 
Somerset NJ 08875-6800; Containing soil 
toxins with gel technology, p. 67, 
Lawrence Berkeley National Laboratory, 
One Cyclotron Rd., Berkeley CA 94720; 
EnSoL grease-eating system, p. 52, 
Environmental Solutions Corp., 50-A Wyan- 
dach Ave., Wyandanch NY 11798; Liquid 
СО» for dry cleaning, р. 81, Hughes En- 
vironmental Systems, Box 902, Bldg. E4, 
Mail Stop P103, El Segundo CA 90245 and 
Los Alamos National Laboratory, Los Alamos 
NM 87545; Method to destroy CFCs, p. 53, 
Office of Public Affairs, Yale University, 
Box 208279, New Haven CT 06520-8279; 
Solar Two power plant, p. 65, Sandia Na- 
tional Laboratories, Box 5800, Albu- 
querque NM 87185-0167; United Solar 
Roof Shingles, p. 67, United Solar Systems 
Corp., 1100 W. Maple Rd., Troy MI 48084; 
UV Waterworks water purifier, p. 72, 
Lawrence Berkeley National Laboratory, 
One Cyclotron Rd., Berkeley CA 94720 


HOME TECHNOLOGY 

Aerosol sealant for ducts, p. 68, Lawrence 
Berkeley National Laboratory, One Cy- 
clotron Rd., Berkeley CA 94720; Auto lock 
pliers, p. 66, Sears, Roebuck and Co., 
3333 Beverly Rd., Hoffman Estates IL 
60179; Batteries with built-in testers, 
p. 79, Duracell, Berkshire Corporate Park, 
Bethel CT 06801 and Eveready Battery 
Co., Checkerboard 5q., St. Louis MO 63164; 
DeWalt 18-volt tools, p. 47, DeWalt 
Industrial Tool Co., 701 E. Joppa Rd., 
Towson MD 21286; Electricity-conducting 
concrete, p. 56, Institute for Research in 
Construction, National Research Council 
Canada, Building M-20, 1200 Montreal 
Rd., Ottowa, Ontario K1A OR6, Canada; 
Honeywell Comfort Center, p. 78, Hon- 
eywell Inc., Home and Building Control, 
1985 Douglas Dr. N., Golden Valley MN 
55422; Makita battery-powered chain 
saw, p. 49, Makita U.S.A., 14930 Northam 
5t., La Mirada CA 90638-5753; Scum- 
buster, p. 73, Black & Decker, 6 Armstrong 
Rd., Shelton CT 06484 


PHOTOBRAPHY 
APS film technology, p. 57, Eastman 
Kodak Co., 343 State St., Rochester NY 
14650 and Fuji Photo Film, U.S.A., 555 
Taxter Rd., Elmsford NY 10523; Canon 
Elph camera, p. 74, Canon U.S.A., One 


"CCS 


Canon Plaza, Lake Success NY 11042; 
Canon EOS IX camera, p. 67, Canon 
U.S.A., One Canon Plaza, Lake Success 
NY 11042; Canon PowerShot 600 camera, 
p. 61, Canon Computer Systems, 2995 
Redhill Ave., Costa Mesa CA 92626; Con- 
tax AX camera, p. 53, Contax, 100 Ran- 
dolph Rd., Somerset NJ 08875; Nikon F5 
camera, p. 46, Nikon Inc., 1300 Walt 
Whitman Rd., Melville NY 11747-3064; 
Tamron AF28-200 lens, p. 48, Tamron 
Industries, 125 Schmitt Blvd., Farmingdale 
NY 11735 


RECREATION 
ChampionChip technology, p. 52, Burns 
Computer Services, 3580 Wagner Ridge 
Ct., Ann Arbor MI 48103; Ericson Safety 
Pump, p. 68, Ericson Safety Pump Corp., 
435 Roosevelt Blvd., Tarpon Springs FL 
34689; FoxTrax technology, p. 56, Fox 
Sports, 5746 Sunset Blvd., Los Angeles 
СА 90028; Шитіпіќе fabric, p. 65, Re- 
flective Technologies, 15 Tudor St., Cam- 
bridge MA 02139; K2 Four skis, p. 73, 
K2 Corp., 19215 Vashon Hwy. SW, Vashon 
WA 98070; Rollerblade Xtenblade inline 
skates, p. 46, Rollerblade Inc., 5101 
Shady Oak Rd., Minnetonka MN 55343; R- 
visions cardboard binoculars, p. 76, R-Vi- 
sions Inc., Box 32, Landsdale PA 19446; 
SuperBike2 technology, p. 54, GT Bicy- 
cles, 3100 West Segerstrom Ave., Santa Ana 
CA 92704 


SCIENCE & TECHNOLOGY 
All-plastic battery, p. 70, Rome Laboratory, 
Public Affairs Office, 425 Brooks Rd., Rome 
NY 13441-4503; Antimatter created, p. 79, 
CERN, CH-122, Geneva 23, Switzerland; 
Confide home AIDS test, p. 63, Direct 
Access Diagnostics, 440 Rte 22 E., Bridge- 
water NJ 08807; Deltadromeus dinosaur 
discovery, p. 49, University of Chicago, 
5801 S. Ellis Ave., Rm. 200, Chicago IL 
60637-1473; Earth's fast-spinning inner 
core discovery, p. 76, Lamont-Doherty 
Earth Observatory, Box 1000, Rte. 9W, Pal- 
isades NY 10964 and Department of Earth 
and Environmental Sciences, Columbia 
University, New York NY 10027; GG24 
GPS and GLONASS receiver, p. 74, 
Ashtech, 1170 Kifer Rd., Sunnyvale CA 
94086; Monterey Bay Aquarium's Outer 
Bay exhibit, p. 63, Monterey Bay Aquarium, 
886 Cannery Row, Monterey CA 93940; 
Petawatt laser, p. 53, Lawrence Liver- 
more National Laboratory, Box 808, Liver- 
more CA 94551; Protease inhibitors, p. 60, 
Abbott Laboratories, 200 Abbott Park Rd., 
Abbott Park, IL 60064-3560 and Hoff- 
man-LaRouche, 340 Kingsland St., Nut- 
ley NJ 07110 and Merck and Co., Box 
2000, RY-80K, Rahway NJ 07065-0900; 
Symbion pandora discovery, p. 46, Zo- 
ological Institute & Zoological Museum, 
University of Copenhagen, 15 Univer- 
sitetsparken, DK-2100 Copenhagen, Den- 
mark; U.S. money technology, p. 54, 
U.S. Treasurer, 1500 Pennsylvania Ave. 
NW, Washington D.C. 20220 
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No ordinary computer. 
No andinary deal. 
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The new ІВМ Арбуа house & family PC 


21" CENTURY HOME AUTOMATION SOFTWARE AND HARDWARE 
ARCADE-STYLE 3-DIMENSIONAL GRAPHICS BRING VIDEO & GAMES TO LIFE 
TOTAL COMMUNICATIONS —READY FOR THE NET, E-MAIL, EVEN CALLER I.D. 

CD-ROM DRIVE RUNS TODAY'S MOST EXCITING & POWERFUL PROGRAMS 


` RadioShack. 


You've got questions. 
We've got answers: 


ADVERTISEMENT 


Canon's revolutionary Image Stabilization technology 
automatically steadies the shakes and beats the blurs. 


Birdwatchers and boaters, camera 
buffs, professional photographers, 
even home-movie videotapers— 
whether you carry a camera or binocu- 
lars, the problem may be all too famil- 
iar: You've got your target in focus, 
and your hands are shaking—just a 
little, but enough to spoil the shot of 
that elusive bird, that ship on the 
horizon, that once-in-a-lifetime photo. 
We call this "image shake" although 

‚ everyone seems to have a few choice 
words of their own to describe it. 


A Canon exclusive, the EF75-300mm f/4-5.6 IS USM 
zoom is the first and only lens with Image 
Stabilization to counteract unwanted movement. 


But the results of image shake are 
the same—blurred jumpy images. 


A solution is finally at hand—from 
Canon. Canon is the only company to 
offer Image Stabilization (IS) in lenses, 
binoculars and camcorders. Canon 
first developed Image Stabilization 
technology to counteract motion and 
shake in camcorders. They have now 
miniaturized and improved Image 
Stabilization to a point where it 

can now be employed in lenses and 
binoculars as well. 


without Image Stabilization 


Image Stabilization is also available 


in the 20X optical/40X digital zoom lens of 


Canon's new ES6000 Hi8 video camcorder. 


Continuous Correction 
There are two different types 
| of Canon Image Stabilization 
- systems. The first is the 
Vari-Angle Prism System. 
Originally created for Canon 
camcorders, it is now available | 
| jn the new ES6000 Hi8 cam- 
“corder and in Canon's remark- | 
able 12X36 15 binoculars. 


In the camcorder and binocu- 
| lars, independent vertical 
` апа horizontal sensors detect 
‚ conflicting movement or 
‘vibration and transmit this 
,information to a microproces- | 

sor. Corrective signals are | 
| transmitted to drive actuators 
‘which instantly shift the 
Vari-Angle Prism to compen- 
sate, and continuously adjust 
the shape of the prism to 
| maintain a steady image. 


i 


, Until Canon introduced its 

| 12X36 IS binoculars, the 

| maximum magnification 
suitable for hand-held 
viewing was limited to 7X 

| or 8X. And before Image 

| Stabilization, taking "motion" 

, pictures with a camcorder 
often meant videotapes with 
jerky, unrecognizable images. 


ADVERTISEMENT 


Vari-Angle Prism System 


12X36 IS binoculars and ES6000 Hi8 camcorder 


The Vari-Angle Prism 
is a sealed bellows 
composed of 

two optical-glass 
plates joined by a 
super-flexible film 
and filled with a clear, 
high-refractive-index 
fluid. The prism's 
shape continuously 
adjusts to counteract 
image shake. 


EF75-300mm f/4-5.6 IS USM lens 


X-axis motion detection Film plane 
and servo-motor 


Signal from 
camera body when 
shutter release 
depressed halfway 


Y-axis motion detection 


Image 
and servo-motor 


stabilizer unit 


A unique Vari-Angle Prism System in Canon's 12X36 IS binoculars 
maintains a steady image, eliminating 
distortion and blurring. 


Compensating Lens 


The second form of IS technology 
is the Compensative Optical 
System built into Canon's 
EF75-300mm f/4-5.6 IS USM 

zoom lens for single-lens reflex 
cameras. The system is activated 
when the shutter release is 
depressed halfway. There are 

X- and Y-axis motion detectors 
that analyze the situation and if 
a sudden, inadvertent movement 
is detected, servo-motors are 
activated. The servo-motors move 
compensative lens elements to 
counteract the motion and 
prevent blur. Because the image 
remains absolutely still in the 
viewfinder and on the film, 

it can mean the difference 
between shooting with or 
without flash in poor light 
conditions, missing a shot 
because the camera-holder is 

in motion, or losing critical 
depth-of-field due to faster 
than necessary shutter speeds. 


Stability Ability 
In each system, Canon Image 
Stabilization gives you the ability 
to capture the images you want 
by eliminating the factors that 
were once—but are no longer— 
beyond your control. 


For more information, 
call 1-800-OK-CANON, 
or visit the Canon website 


at http://www.usa.canon.com. 


Getting medicine 
into the body could 
soon be as easy as 
slapping ona 


bandage strip. 


By Ingrid Wickelgren 


CHEMICAL ENGINEER Robert 
Langer has spent the last 14 years de- 
veloping an ingenious new drug-smug- 
gling scheme. It’s perfectly legal. Langer 
is not trying to pass drugs across our 
national border, but across the bound- 
ary that shields our bodies from the 
outside world: the skin. 

In his lab at the Massachusetts In- 
stitute of Technology, Langer and his 
coworkers have found that they can 
slip medicines through skin with pulses 
of sound. The pulses, emitted by an ul- 
trasound machine, open microscopic 
pores in the skin so that a liquid drug 
can leak into the body, Although he’s 
now using a prototype half the size 


Ba 


Body Armor 


SKIN IS A complicated organ 
that protects the human 

body from the outside world. 
The outermost portion of the 


ПП 


skin, the epidermis, Is а five-lay- 
ered “brick wall” of cells that 

@ blocks the passage of all but the 
tiniest molecules. 


of a shoe box, Langer envisions minia- 
ture “sonicators” attached to small drug- 
soaked patches that people would wear 
like high-tech Band-Aids. 

Langer 's attempt to storm the skin 
barrier is one of many plots designed 
to replace traditional pills and needles 
with more precise, convenient, and gen- 
tler devices for dispensing drugs. More 
than a dozen research groups at univer- 
sities and companies worldwide are 
working on ways to put drugs into skin 
patches or programmable wristwatches. 
While Langer has his sights on sound, 
others are experimenting with electric- 
ity or chemical aids for shuttling mole- 
cules across the skin. 

If Langer and his counterparts else- 
where succeed, toddlers will someciay 
get vaccines from fun stickers instead 
of scary needles. Patients taking pre- 
scription drugs will slap on a skia 
patch every week or so, and leave their 
pill-reminder cases at home, Diabetics 
who now need several shots a day will 
wear watches that painlessly adminis- 
ter their medicine at precise times. 

Such improvements could have im- 
portant health benefits. Health-care 
workers would have fewer worries about 
accidental needle pricks, and gravely 
ill patients would be less likely to for- 
get or refuse to take their life-saving 
drugs. “A lot of people are intimidated 
by high-tech, difficult-to-take medicines,” 
says David Saks, an analyst who tracks 
the drug industry for Gruntal and Co. 
in New York. “If there were a friendlier 
way to deliver these drugs, people 
would use them more consistently.” 

The new technologies could make 


AVAILABLE NOW, stick-on patches contain sub- 
stances, such as nicotine, that slowly diffuse 
through the skin. But only small molecules will 
penetrate skin without a push. 


drugs safer and more effective in an- 
other way—by controlling the dose. 
Shots and traditional pills can cause 
dangerous surges and drops in drug 
levels. Surges that occur right after 
taking a pill, for example, can trigger 
side effects; a few hours later, drug 
levels may drop below useful concentra- 
tions. Programmable patches could 
eliminate this roller-coaster problem by 
dispensing medication in a controlled 
stream or in precisely timed doses. 
Long before the hypodermic needle 
was invented, people of various cul- 
tures rubbed potions on their skins in 
attempts to heal themselves. But the 
modern history of transdermal drug 
delivery did not begin until the early 
1970s, just before the dawn of the 
biotech industry. At that time, scien- 
tists in Palo Alto, California, at a 
newly formed company called Alza, 
began working on ways to package 
remedies in bandage strips. The Alza 
researchers had little idea just how 
critical their technology would become. 
Within a few years, scientists in the 
emerging biotech industry began to 
realize that the drugs they were devel- 
oping would have limited usefulness 
without new ways of ushering these 
products safely and conveniently into 
the body. Why? Almost all biotech 
drugs consist of proteins or DNA— 
big, fragile molecules that cannot be 
swallowed as pills because the stomach, 
intestines, or liver will digest and de- 
stroy them before they reach the blood. 
Thus, all these medicines must be in- 
jected directly into the bloodstream. 


By the time this problem became 
apparent, Alza scientists already had 
the first hints of a solution. In 1981, 
the company (in collaboration with 
Ciba-Geigy) debuted the first transder- 
mal patch. This patch delivered the 
anti-nausea drug scopolamine, a treat- 
ment for motion sickness, at a slow 
but steady rate that minimized drowsi- 
ness and other side effects. Other 
patches followed, delivering nitroglyc- 
erine, nicotine, and the blood-pres- 
sure drug clonidine, among others. 

Those patches, still sold, are passive 
ones: The drug, contained in a reser- 
voir within the patch, diffuses through 
the skin. That strategy, however, works 
only for a handful of drugs. Most of 
the thousands of drugs in existence are 
too big or too water-soluble to easily 
slip through the skin. They are stopped 
by an epidermal "brick wall" called 


the stratum corneum: a paper-thin out- 


side layer of skin consisting of dry, 
dead skin cells—the bricks— glued to- 
gether by a fatty, molecular *mortar." 
That wall bars all but the smallest 
and oiliest of molecules from entering 
the body. So drug designers are devising 
elaborate schemes— involving chem- 
icals, electricity, and ultrasound— for 
pushing, jimmying, and poking cura- 
tive chemicals through the skin. 
Researchers at Theratech, a drug- 
delivery company in Salt Lake City, are 
taking the chemical tack. They're lacing 
patches with "penetration enhancers," 
chemicals that soften and loosen the 
skin's fatty fabric, creating invisibly 
small spaces that appear just long 


A WALKMAN-SIZE gadget or a wearable battery-pow- 


ered patch generates an electric charge that repels 
drug molecules with the same charge through the skin. 
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enough for drug molecules to slide 
through them. Enhancers make small, 
water-soluble molecules, such as steroid 
hormones, traverse the skin much 
faster than they would on their own. 
Theratech recently used an en- 
hancer to engineer the first patch that 
lets testosterone pass through normal 
skin at therapeutic rates. Designed for 
men who lack this hormone, the patch, 
launched in late 1995, is more user- 
friendly than other patches because it 
doesn't have to be attached to the thin 
skin of the scrotum. Theratech scien- 


STILL EXPERIMENTAL, this delivery method uses short, 
strong pulses of electricity to create temporary openings 
їп the skin through which large molecules can pass. 
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More than Skin Deep 


SKIN IS NOT THE only target of drug- 
delivery pioneers. Almost every orifice 
and organ of the human body is a po- 
tential portal for new therapeutic for- 
mulations. At pharmaceutical firms 
large and small, for example, scientists 
are designing implantable pumps that 
dispatch medicine, such as treatments 
for diabetes and cancer, to the body at 
a preset rate for weeks or even years. 

And, at a number of universities 
and biotech companies, researchers are 
building molecular "cages" and "boxes" 
designed to pop open inside the body, 
releasing pharmaceuticals at the exact 
site where they are needed. 

Here's a sampling of a few more of 
the latest ideas: 
* At Inhale Therapeutics 
in Palo Alto, California, 
researchers have invented _ 
a device that enables peo- 
ple to inhale fragile med- 
ications in stable, powder 
form instead of injecting 
them. The powdered med- 
ication, which doesn't re- 
quire ozone-depleting 
propellants, can treat ail- 


ments ranging from osteo- 
porosis to anemia. 


e At the University of Florida, physicians 
are administering cancer drugs encapsu- 


T lated in microscopic “foam” parti- 


cles made of fats and water. The 
DepoFoam particles, manufac- 
tured by DepoTech of San Diego, 
trap drugs in their honeycomb-like 
interior. The particles slowly re- 
lease the drugs over several 
weeks, maintaining drug levels in 
the body with fewer side effects. 


* At Theratech, chemists are fashioning 
small, thin disks, about the width of a pen- 
cil eraser, that dissolve in the mouth. The 
disks enable drugs for osteoporosis or dia- 
betes to seep through the inner cheek. 


* At Alza, researchers have crafted "smart" 
pilis that push drugs into the body at a pre- 


cise rate. The technology enables patients to 


pop one, instead of several, pills a day. —I. W. 
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INFOGRAPHIC BY SLIM FILMS 


tists have also used an enhancer for a 
forthcoming estrogen patch (for estro- 
gen-replacement therapy) that can 
deliver more drug than the estrogen 
patches now available. 

Skin-penetration enhancers could 
be incorporated into ointments as well 
as patches, according to researchers at 
the University of Kansas who are syn- 
thesizing enhancers and testing them 
on shedded snake skins. A drug-laced 
ointment could be used to treat arth- 
ritic joints, for example, instead of 
having the patient take larger amounts 
of the drug in pill form. 

Although enhancers hasten the 
transdermal voyage of some small 
drugs, they can't chaperone large 
molecules through the skin. Big mole- 
cules need a push. One way to do 
that is with electrodes. In a method 
called iontophoresis, electrically 
charged drug molecules are 
placed near an electrode bearing 
a charge of the same sign—posi- 
tive or negative. The identical 
charges repel each other, making 
the drug molecules zip away from 
the electrode and into the skin. 
The extra momentum can push 
through drugs 10 times as large as 
passive systems can. 

Some sports doctors and physi- 
cal therapists now use a Walkman- 
size iontophoresis gadget to ad- 
minister antiinflammatory drugs to 
injured muscles and joints, eliminat- 
ing the need for painful shots. Until 
recently, clinicians had to concoct 
their own iontophoretic brews out 
of medicines sold for ordinary topi- 
cal use. About a year ago, though, 
the government gave its stamp to 
the first drug designed specifically 
for iontophoresis—an anesthetic 


Ultrasound 


made by Iomed of Salt Lake City. 

Now drug makers are looking to 
this powerful technique as a way 
of pushing a wide variety of charged 
medicines through skin. Alza re- 
searchers, for example, are testing the 
method on treatments for male impo- 
tence and female infertility. They 
have developed two types of electric 
patches, each equipped with a tiny 
battery, two electrodes, and a simple 
electronic control unit. One type dis- 
patches medication continuously; the 
other is a button-operated patch that 
enables a patient to self-administer a 
dose on demand. The second type, ex- 
pected to hit the market by the year 
2000, will allow hospitalized patients 
to give themselves a spurt of pain- 
killer whenever they need it, says Alza’s 
chief scientist Felix Theeuwes. 

Still, iontophoresis doesn’t work 
well for large-molecule drugs, such as 
insulin, needed in fairly large doses. 
So a few trailblazing scientists are in- 
vestigating newer, more potent ways 
of moving molecules across the skin. 
By changing the structure of the skin 
itself, these methods promise to ex- 
pand the number of transdermal drug 
candidates into the thousands. 

James Weaver of MIT is zapping 
slices of human skin with pulses of elec- 
tricity that are much stronger and 
shorter than the continuous currents 
employed in iontophoresis. At a certain 
electrical voltage, Weaver explains, 
“something dramatic happens”: The 
skin opens its oily doors to molecules 
of all shapes and sizes, including huge 


ALSO STILL in the lab, this method uses 
high-pitched sound to temporarily disrupt the 
skin's structure, creating microscopic holes 
through which large molecules can pass. 
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clot-busting proteins and DNA mole- 
cules that block cancer genes. The 
electricity, he theorizes, carves pores in 
the skin big enough for large molecules 
to leak through. Afterward, the pores 
reseal, restoring the protective barrier. 

This technique, termed electropora- 
tion, could have widespread applications, 
from gene therapy to vaccinations, Al- 
though the method is still untested in 
humans, Weaver can already visualize 
electroporation wristwatches that could 
pulse drugs through the skin, controlling 
the dose by both the timing of the elec- 
trical pulses and the amount of drug de- 
livered on each pulse. 

Across the MIT campus, Langer 
hopes to achieve similar results with 
ultrasound. Back in 1985, he discovered 
the potential of sound to speed the 
transdermal travel of small molecules. 
Since then, he and his colleagues Samir 
Mitragotri and Daniel Blankschtein 
have been working to understand and 
fine-tune the technique in hopes of 
coaxing bigger molecules through skin. 

In August 1995, they succeeded, 
reporting that sound at a high-pitched 
20,000 Hertz (the upper limit of human 
hearing) speeded three drugs across 
cadaver skin at least 5,000 times as fast 
as these drugs otherwise could make 
the journey. The drugs were insulin 
(for diabetes), gamma interferon (used 
to boost the immune systems of can- 
cer patients), and erythropoietin (a 
treatment for anemia). They have 
also slipped insulin through the skin 
of diabetic rats. 

“This appears to be the most pow- 
erful transdermal technique so far,” 
Langer boasts. He believes that sound 
waves create microscopic bubbles 
in liquid inside the skin. Like fizz 
trapped in a champagne bottle, these 
skin bubbles try to force their way 
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out. As they do this, Langer believes, 
they make microscopic holes in the 
skin’s tightly woven fabric. The holes 
stay open just long enough to let drug 
molecules pass. 

Langer is now preparing to test his 
technique in people. After that, he 
plans to license the technology to a 
company that will produce sound-dri- 
ven devices for doctor's offices and, 
eventually, portable ones for patients. 
Miniaturizing the sonicators is not a 
major worry; similar devices already 
exist inside ultrasonic toothbrushes. 
(The ultrasound machines used to view 
fetuses in the womb operate at much 
higher frequencies and don't create 
fleeting holes in the skin.) 

Langer also points out that sound— 
or electricity for that matter— could 
move molecules in the opposite direc- 
tion: from the body out through the 
skin. Once outside, the molecules 
might be used to spot signs of disease 
or monitor the progress of patients 
undergoing treatment. 

One such needleless "blood test" 
is already in the works. Russell Potts 
and his coworkers at the pharmaceu- 
tical firm Cygnus in Redwood City, 
California, are putting the finishing 
touches on a wristwatch that pain- 
lessly extracts glucose, a blood sugar, 
from fluids in the skin of diabetics. The 
watch continuously monitors blood- 
sugar levels in these patients, so they 
no longer have to jab themselves with 
a needle several times a day. 


RESEARCHERS ARE testing a wristwatch that 
uses electricity to painlessly extract glucose 
molecules from the skin, glving a readout of 
the body's blood-sugar level. A future watch 
might also deliver insulin. 
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The GlucoWatch collects glucose 
using electrodes under the face of the 
watch. The electrodes create a current, 
causing electrically charged atoms 
to flow through the skin toward the 
electrodes, carrying glucose with them. 
The sugar molecules are detected 
and measured by a biosensor connec- 
ted to a tiny computer chip, which 
stores the glucose concentration in its 
electronic memory and displays that 
information on the face of the watch 
when the wearer presses a button. 

Last year, Potts' team proved that 
the GlucoWatch provides an accurate 
measure of blood-sugar concentration. 
Company scientists have since minia- 
turized the watch's components and 
have begun testing prototypes on 
nondiabetic volunteers. Soon they 
will begin clinical trials on diabetics, 
who should be able to purchase the 
watch for less than $400 by the end 
of 1997, company officials predict. 

Ultimately, the same watch might 
not only monitor glucose, but also 
dispense insulin, the drug that keeps 
diabetics' blood sugar in check. As 
glucose levels rise, the watch could 
respond by releasing just enough in- 
sulin to counter the excess sugar. 

Using wristwatches or battery- 
powered patches to deliver drugs 
through the skin is just one approach. 
Researchers are investigating all kinds 
of other new ways—from inhalers to 
"smart" pills—of helping the medi- 
cine go down. These inventions may 
soon line a brave new medicine cabi- 
net of pharmaceuticals, a cabinet in 
which bandage strips could cure 
more than just scraped knees. 4 
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Po FSE redi SCOVETS 2.5-liter engine. Moving the six-cylinder engine forward didn’t change the 

1 | quick turn-in or precise steering of rear-engine cars, but it does allow undra- 1 

Its essence. matic hard braking and throttle lift-off, even in corners. 
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tronic transmission as an option. The Tiptronic operates in а more or less х 
normal automatic mode and is distin- 
guished by software that responds to 

has been doing it all wrong. Even Porsche itself was caught short when it tried throttle input, to hold gears longer than 

to alter the formula it established in the 1930s—a flat-out sports car powered normal when the program detects ag- 

by an air-cooled rear-mounted engine with opposed pistons. That basic con- gressive driving. In manual mode, shift 

figuration, radical in its day, was quickly identified as the essence of a “real” ing is accomplished via two buttons ол : 

Porsche, a notion that never was sidetracked, even after efforts by the com- the wheel, which lets you flick through 

pany itself to convert the converts to liquid cooling and front-mounted pow- ће gears at the touch of a thumb. 

erplants, with a series of partially successful cars. By two-passenger standards, the А 
A rear-engine air-cooled Porsche conjures the sensations of a light aircraft, roadster has huge luggage space; both 

right from the first twist of the key. You turn the key, of course, with yout front and rear. There even is апор: 

left hand, an idiosyncrasy originally intended to let a race driver use the key tional rack to hold luggage overhead 


and gearshift simultaneously at the start of Le Mans. The same left-handed 
approach fires up the Boxster, and for the first time in recent memory, a new 
Porsche makes vou feel like you're back in the cockpit. 

Sound is part of the effect. Starting the new aluminum-block water-cooled 
engine destroys one Porsche myth—that the distinctive whirr is a result of 


the oversize fan needed for air cooling. In the Boxster, the sound is mainly 


from the intake, and the whirr becomes a resounding whoop as the rpm hits 
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with the top down, no less. The innovative electric top’s magnesium alloy 
frame makes a clever bi-fold as it opens, leaving a section that acts as a 
built-in cover for the neatly folded top. 

The Boxster’s bulbous shape is both familiar and distinctive. It is derived 
from the show car unveiled two years ago—a cross between a Speedster and’ 
a 550 Spyder, sort of. Extra luggage space is one result of the rounded ends; 
smoothed airflow is another. 
A spoiler deploys when un- 
derway, underscoring the 
attention paid to aerody- 
namics, The Boxster is 
claimed to be one of the 
stiffest roadsters ever built— 
actually more rigid than the current 911 coupe. 

With a base price just under $40,000, the Boxster 
is the first lower-cost sports car that Porsche has intro- 
duced in decades. The reduced price becomes even 
more remarkable when the result still makes the rest 
of the world of sports cars look, well, different. < 


The engine is con- 
structed with innov- 
ative casting that 

^ “е isolates the silicon 
bore liners from the 
rest of the block to 
simplify machining. 
RAGTOP 

When the Boxster's 
top retracts, the 
magnesium frame 
jackknifes to create 
a neat cover. 
CUTAWAY 

A new unit body 
construction makes 
the Boxster one of 
the most rigid open 
cars on the road. 


With phenomenal new accuracy and lower costs, 


the Global Positioning System is becoming the 


ultimate tracking and seeking tool. 


By Frank Vizard 


YOU’RE DRIVING in the dead of night 
through Nebraska corn fields when you 
see bright lights in the distance. As you 
get closer, you realize the lights are in the 
middle of a field far off the road. For a 
moment, you think you’re going to have 
a close encounter with a UFO. Then you 
realize you ve been watching too much 
TV. It's a farmer driving a tractor with a 
big sprayer on the back. 


A farmer? The thought hits you as you speed by. He’s 
really extending his work day! But even with headlights, how 
can this farmer possibly navigate through all the bumps and 


GPS will improve 
tracking capability for 
airplanes flying ins 
crowded air corridors 
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Handheld GPS units 
will keep hikers 
from getting lost. 
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pits in his field? At least you have a road to steer by. That 
farmer must be crazy! 

Not really. Like a sailor of old who used the stars to 
navigate, the farmer is using a network of 24 satellites 
orbiting the globe to precisely guide him around his 


field. Known as the Global Positioning System, or GPS, 


this satellite navigation network is quickly becoming a 
familiar tool for everybody from farmers to weekend 
hikers to scientific researchers. Driving this boom are a 
number of factors: the declining cost of manufacturing 
GPS receivers, the easing of government restrictions, 
and new ideas—like precision farming —about how to 
effectively use GPS technology. 

GPS is expected to blossom from a business with rev- 
enues of about $1.5 billion in 1996 to a massive industry 
worth as much as $8 billion annually by the year 2000, 
say industry experts. This means that four years from 
now, you won’t be able to go very far without experienc- 
ing or witnessing GPS in action. 

So what is GPS? Like the Internet, GPS is an infor- 
mation utility. Put into orbit and maintained by the U.S. 
Department of Defense, GPS is a constellation of 24 
Navstar satellites that circle the Earth every 12 hours and, 
like a bunch of gossips, continuously emit radio signals 
giving their position and the time of day. On the ground, 
a GPS receiver measures how long it takes for the signal 
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from at least three satellites, but preferably four, to arrive— 
deriving longitude, latitude, and altitude from these cal- 
culations. You'll also get the correct time. 

GPS accuracy is good enough to determine your posi- 
tion within 350 feet. While this is phenomenal, accuracy 
would be within 100 feet if it wasn’t for “selective avail- 
ability," an error deliberately introduced by the U.S. 
military to give its own GPS receivers an edge on the 
battlefield. Selective availability also helps prevent ene- 
mies from “spoofing” a soldier’s GPS receiver—sending 
confusing electronic signals that can make the receiver 
display the wrong location. 

The U.S. government has decided to phase out selec- 
tive availability over the next few years, largely to alleviate 
foreign fears that the United States could monopolize 

GPS if it chose. The military, mean- 
while, will use a stronger, harder- 
to-jam GPS signal, called the Preci- 
sion Code, to drown out competing 
GPS signals on the battlefield, and 
to foil GPS-guided missiles, which are 
expected to be developed. GPS isn't 
considered to be a serious military 
threat to the United States, but it does 
pose a problem for allies who lack the 
U.S. military's defensive capabilities. 
While the demise of selective avail- 
ability has been hyped in many press re- 
ports as a breakthrough, the actual impact 
has been overstated. It's true that without 
selective availability, GPS accuracy will be 
much improved, but the GPS receivers avail- 
able to Joe Citizen still won't be able to tell 
vou exactly where you are. For instance, rent a 
car from Hertz with a Rockwell International 
GPS navigation system and you'll only get reso- 
lutions down to one-eighth of a mile. 

Some people will benefit from the improved 
accuracy that will result from the disappearance 
of selective availability. It may be a little easier for 
a fisherman to find his favorite spot on a lake, for 

example. But for the vast majority of commercial 

users, even an unadulterated version of GPS won't 
provide the accuracy needed to implement new 
ideas. lo achieve greater accuracy, many users al- 
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ready couple GPS with ground-based radio beacons to 
create a system called Differential GPS, or DGPS. On 
the coastline, these beacons are maintained by the U.S. 
Coast Guard for boats and ships. Inland, DGPS signals 
can be transmitted on an FM sub-band by a local radio 
station. Regardless of their source, the ground-based bea- 
cons provide extra reference points that dramatically 
improve the system's positioning ability: Astonishing 
accuracy down to one centimeter can be achieved. With 
this kind of precision, builders, for example, can use 
DGPS to make sure a tower is perfectly vertical. 

It's with DGPS that the most innovative uses of the 
technology are expected. For example, DGPS makes 
it possible to do "precision farming": applying chemi- 
cals and fertilizers to specific areas that proved trouble- 
some in past years, rather than blanketing an entire 
field. With DGPS also providing the ability to link soil 
tests to specific locations over time, farmers can in- 
crease yields and reduce chemical costs, and the envi- 
ronment comes out ahead. DGPS may even be used to 
steer farm machinery across a field, so a tractor can 
keep running long after the farmer is exhausted. 

DGPS can be used in a wide variety of other appli- 
cations too. Shippers can put DGPS receivers on indi- 
vidual containers to track deliveries, whether they are 
being made locally or across an ocean. Real estate 
agents can use it to file the locations of different types 
of homes. Police, firefighters, and other emergency 
workers can use it to respond to an exact location. Civil 
authorities can tag water and gas lines, valves, and elec- 
trical sources that need to be found quickly in an 
emergency or that need to be regularly maintained. 
Scientists can use the technology for tasks such as mark- 
ing the locations of rare plants, mapping archaeological 
sites, and tracking whales as they surface for air. (GPS 
signals can't penetrate water.) 

DGPS is likely to become part of your daily existence 
as well. Arrive at a theme park in the near future, and 
you'll be handed a pocket-size GPS locator. First you'll 
mark the location of your car. Then you'll put CPS 
badges on your children, so even if they wander off, 
you'll still be able to find them. The display screen on 
your GPS unit will show the location of all the park's 
attractions, with routes continually updated relative to 
your changing position. 
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Where Am I? 


I'M STANDING in the middle 
of a field in the High Peaks 
region of the Adirondack 
Mountains in upstate New 
York, holding a Magellan 
GPS 4000 receiver in my 
hand. I want to find out 
exactly where I am in these 
mountains, so I'm going 
through a procedure the hand- 
book calls "initializing." Basically, 
I'm telling the orbiting GPS satel- 
lites how to find me. 

Judging from the receiver's dis- 
play, the satellites and I are getting 
along famously. A bar graph indicates 
that first two satellites and then a 
third have spotted me. A few moments 
go by—as if there is a conference off- 
line—and then the receiver displays my longitude, lati- 
tude, altitude, and the time of day. Bingo! I'm 
communicating with satellites orbiting 12,400 miles 
above Earth, and the feeling is awesome. 

I save my position in the receiver's memory. I can 
backtrack to this spot if I go for a hike right now. Or at 
some future date, I can press the "go to" button if I want 
to return here: An arrow on a display screen will point me 
in the right direction. The $230 receiver, available from 
Radio Shack, can store as many as 200 locations. 

I'm still getting a charge out of my new direct-to- 
satellite relationship, but in a corner of my mind I realize 
the 10-ounce receiver in my hand isn't the easiest device 
to master. There are a lot of display screens to choose 
from, and a lot of technical details to digest. If GPS use 
is going to be widespread, these devices need to be sim- 
pler to operate. Right now, operating the Magellan GPS 
4000 is a lot like learning Latin—well, almost as bad. 

At the moment, though, I'm feeling a little superior. 
Communicating with satellites is something special, and 
if a special language is required, so be it. But when the 
ecumenical council convenes to translate all this GPS 
data into simple English, ТЇЇ be cheering.—F.V. 


GPS locators may someday be sewn into children's 


clothing, worn as amulets, or built into wristwatches. 
As a watch, GPS would be more than just a locator— 
GPS transmissions would guarantee that your watch is 
always set to the correct time. GPS can be built into 
any device already sporting a display. Expect to see 
gadgets like handheld TVs adding GPS— Sanyo is al- 
ready selling one in Japan. 


The most noticeable application may be car naviga- 


GPS plus GLONASS 


ALSO EMPLOYING 24 ORBITING satellites—the last of 
which went online in January—GLONASS mirrors GPS 
performance in almost every way. There are two major 
differences: The Russians who operate GLONASS don't 
deliberately degrade its accuracy, unlike the "selective 
availability" of GPS. And GLONASS uses a different set 
of radio frequencies than GPS does 

While selective availability is fading as a GPS issue, 
the difference in radio frequencies means that any device 
employing both GPS and GLONASS—which would be more 
accurate than either system alone, and useful in tight 
situations like city streets— would have to use two re- 
ceivers and then be able to integrate the two signals. Also, 
when GPS and GLONASS are used together, one extra 
satellite must be in view to account for the different ref- 
erence times used by the two systems. These require- 
ments are likely to keep the cost of a dual receiver high. 
One manufacturer, Ashtech, charges $6,000 for a GPS/ 
GLONASS circuit board and $10,000 for a PC Card. Only a 
few businesses, such as commercial aviation companies, 
can afford to spend that kind of money.—F.V. 


— GPS 


— GLONASS 


Receivers using both the 
GPS and GLONASS systems 
are more accurate in 
obstructed locations. 


tion. Rental companies like Hertz and Avis are moving 
away from complicated block-by-block map displays that 
take a driver's eyes off the road. Instead, simple direc- 
tional arrows and voice prompts are proving more effec- 
tive. Car companies such as Cadillac, meanwhile, are 
taking full advantage of GPS’s capabilities, integrating 
them into vehicles so that more than merely navigation 
is provided. Cadillac's OnStar system, for example, com- 
bines GPS and cellular phone technology with a central 
monitoring service to provide everything from naviga- 
tion and emergency assistance to help in finding the 
nearest АТМ banking machine. OnStar will even open 
the car's doors if you lock yourself out. 

To reach its full potential, though, GPS has some 
limitations to overcome. Buildings and trees can block 


or reflect GPS signals, causing inaccurate readings. GPS 
devices compensate for these "clock holes" by estimat- 

ing a position until the signal is reacquired. But in the 

future, GPS receivers may be sensitive enough to find 

a lost child in dense foliage, for example. 

Also looking for a role in improving the performance 
of the technology is Russia's Global Navigation Satel- 
lite System (GLONASS), a constellation of two dozen 
satellites that recently became fully operational. Overseen 
by the Russian military, GLONASS is strikingly similar to 
GPS, although it reportedly is not as accurate at the cen- 
timeter level. A few companies are developing pricey re- 
ceivers capable of using both GPS and GLONASS signals; 
these devices seem destined for use in aviation. GLONASS 
could be used as a GPS backup in crowded air corridors, 
and in areas where landings are difficult and require ex- 
treme precision. 


Simple 
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detailed maps for car navigation 


Still, the cost of 
adding GLONASS re- 
ception to devices will ef- 


fectively limit use, particularly 


in price-sensitive handheld mod- 

els and car navigation units. GPS re- 

ceivers from companies such as Garmin, Trimble, and 
Magellan are already available for under $200 in some 
stores. At this time, no major GPS manufacturer has 
plans to include GLONASS in such devices. Another 
concern is the long-term funding of GLONASS by the 
Russian government; with the popularity and accuracy 
of GPS, GLONASS may prove to be a redundant system 
too expensive to maintain. 

Meanwhile, low-priced GPS receivers are gaining in 
popularity. And as they become more accepted, new ap- 
plications will be discovered. Imagine yourself playing a 
relaxing game of golf. A GPS display in the golf cart 
shows you the distance to the next green and offers you 
tips on how to play the hole. You've got plenty of time, 
because the GPS locator on the cart allows the course 
manager to monitor traffic flow. This time, when you 
birdie, tip your hat to those satellite birds orbiting above 
you. They helped. <> 
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A COMBINATION of riots and earth- 
quakes have leveled Los Angeles. Law- 
lessness reigns. And I'm in the middle 
of it all, in the throes of a DeathMatch 
with a newfound enemy, blasting him 
at every turn in hopes of reaching an 
even higher level of mayhem. He's 
somewhere outside Atlanta. I'm just 
north of Miami. 


Geographically perplexed? Don't be. Location 
doesn't much matter in this high-tech battle. We're 
slugging it out on the Internet with Duke Nukem 
3D, one of a growing number of action games on CD- 
ROM adapted for Net play. Ordinarily, playing against 
the computer, I'd be waging war against an onslaught 
of alien monsters. But playing on the Internet via a new 
online gaming service called Total Entertainment Net- 
work (TEN), I can expand the kill-or-be-killed hunt to 
fellow humans across the country, or even around the 
globe. Besides, human interaction makes issuing taunts 
like "Haha, wasted!" (via the Remote Ridicule system— 
could I make this up?) far more satisfying. 

TEN is but one of a new breed of gaming services 
that hope to bring together millions of would-be play- 
ers on the far-flung Internet. Upstart services such as 
Mpath Interactive's Mplayer and Interplay's Engage 
spin-off are also building nationwide networks within 


the Internet system to offer online 
games and match up players. A service 
called Dwango (for dial-up wide area 
network gaming operation), from In- 
teractive Visual Systems, uses a private 
network to achieve the same goals. 
Software publishers like Microsoft and 
Activision are creating Web sites that 
let you play their latest games and 
find like-minded (and like-skilled) op- 
ponents. Meanwhile, America Online, 
CompuServe, and Prodigy are in- 
creasingly tying their game offerings 
to the vast Internet as well. 

These services offer you a wild 
ride, but not necessarily a free one. 
Most of the new online 
vices charge one to two dollar § per 
hour, which does not шана e any tele- 
phone toll charges of Internet access 
fees. But to a gam@Fim Search of a 
midnight mato, that may be a small 
price to рау, for finding a suitable, 
wakeful opp: | 


gaming ser- 
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And if you're a gamer, you're not 
alone. More than a million people are 
already hard at play online, and col- 
lectively, these new online efforts 
should boost participation to 
about 3 million people in 1997, 
according to a recent study by 
Jupiter Communications. 

Online gaming is not 
new, of course. For 
years now, cybernauts 
have been flying in 
battle formations 


with Air Warrior on America Online, 
exploring the Island of Kesmai on 
CompuServe, and playing Bridge and 
Hearts on The Imagination Network 
(which was recently purchased by 
America Online). 

But until now, Internet surfers have 
had only a taste of multiplayer action— 
mostly courtesy of one game, Id Soft- 
ware's carnage classic Doom. That's 
because fast-action, high-adrenaline 
"twitch" games like Duke Nukem 3D 
or MechWarrior require nearly real- 
time responses from players in order 
to keep the play moving smoothly. But 
the Internet was designed to be a de- 
pendable tortoise, not a speedy hare. 
It splits up and moves program instruc- 
tions (such as a "shoot" command) into 
small data packets that snake their way 
through several computer networks 
and may or may not reach their desti- 
nation quickly—and may or may not 
arrive together. That's fine for e-mail, 
but even a half-second delay, as many 
Doom players know all too well, can 
mean the difference between life and 
death, recreationally speaking. 

Nevertheless, this popular “action” 
genre has grown and c continues to be 
dominated by bic "rsty games 
with names like Terminal Velocity, 
Total Mayhem, Assault, Silencer, and 
Quake—the latest from the happy-go- 
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maiming Doom folks. But there is a 
growing contingent of more sanguine 
multiplayer action games being played 
over the Internet too, including Big 
Red Racing, Monster ‘Truck Madness, 
and Total Control Football. Yet even 
with games such as these, unwelcome 
pauses caused by the Internet’s delays 
and hiccups—technically known as “la- 
tency” issues—can detract from the 
quality of the experience. 

How do you solve the Internet’s 
killjoy latency problem? One way is 
to avoid the Internet and create your 
own network. That’s essentially what 
Dwango does. Dwango has game ser- 
vers in more than 20 major U.S. cities, 
plus Montreal and Tokyo. Using spe- 
cial software that you can download 
from the company’s Web site, you sign 
up to become a Dwango member, dial 
up the nearest server, and join the 
“global gaming village.” Dwango prom- 
ises a broader selection of multiplayer 
diversions, including sports, driving, 
card, and board games. 

By building its own network, 
Dwango bypasses some of the Inter- 
net's pitfalls—it really feels like you're 
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GAMING FROM AFAR: Mpath's Mplayer gaming 
network dodges Internet delays by creating 
a репа virtual circuit," or priority lane, 


of the Net's primary high- 
ways, or “backbones,” operated by Perfor- 
mance Systems Inc. (PSI). 
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All of the Internet gaming services 


say they plan an expanded menu of | 
choices. Below are some of the first 


, available or licensed games for each: 


: Doom, Doom 11, Ultimate 
bona Mende Hexen, Terminal Velocity 
TEN: Duke Nukem 3D, Terminal Ve- 
locity, Panzer General, Dark Sun, Top 
Gun, Warcraft, Big Red Racing, Sim- 
City 2000, Silencer 


| Mplayer: Command & Conquer, 
| MechWarrior 2, Terminal Velocity, 


Warcraft, Quake, SimCity 2000, 
Havoc, Panzer General 


| Engage: Splatterball 


Rolimaster: Magestorm, Descent 

Online, Castles 11, Warcraft Il, Total 

Control Football, BattleChess 4000, 
, Caesars Palace Virtual Casino 


tethered to the same PC as your op- 
ponents. But the Dwango approach 
also loses much of the Internet's long 
reach. If you're outside one of its 
server cities, you'll have to make a toll 
call to dial into Dwango, which may 
seem particularly unappealing if you 
already have local Internet access. 


By contrast, Mplayer and TEN 
are attempting to let you have it both 
ways: the breadth and proximity of 
the Internet with the response times 
of a more direct, private connection. 
But in each case, that means tweak- 
ing the Internet's delivery system to 
prevent traffic jams. Both accomplish 
this trick by, in effect, creating a pri- 
ority lane in which their time-sensi- 
tive information can travel. Mplayer 
accomplishes this by establishing a 
"permanent virtual circuit" especially 
for gaming data packets on PSI Net's 
high-speed Internet "backbone"— 
akin to a commuter lane on a major 
highway [see diagram]. TEN takes a 
somewhat different approach, work- 
ing with various Internet service pro- 
viders to automatically give its gaming 
traffic a priority lane in the “routers” 
that move information from one ser- 
ver to another across the Net. 

Based on some early tests of both 
Mplayer and TEN—each should be 
"live" and ready for the general pub- 
lic before the end of this year—the 
traffic-cop schemes appear to work. 
Games like MechWarrior2 and Com- 
mand & Conquer rarely betrayed any 
slowdown on Mplayer, for example, 
and the same was true for Duke 
Nukem 3D and WarCraft on TEN. 

Engage is working with another 
big Internet service provider, Concen- 
tric, to devise a similar gaming 
system that delivers low laten- 
cies—in part by having 
the network classify 
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applications like action games and 
e-mail differently, a process it calls 
"adaptive call processing." Engage 
says it, too, should be open to all be- 
fore year's end. 

Individual game publishers are 
getting in on the online act as well— 
some are addressing the latency issue, 
though others are not. Microsoft's 
Internet Gaming Zone site lets you 
find opponents for a multiplayer dog- 
fight over the Internet using its Hell- 
bender CD-ROM game, or contestants 
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Mpath Interactive 
http: //www.mplayer.com 


Engage 
http: //www.gamesonline.com 
http://www.ten.com 


Microsoft Internet Gaming Zone 
http: //www.zone.com/ 


for an Internet-based, off-road race 
with Monster Truck Madness. Id Soft- 
ware's Web site can connect you with 
fellow Doomsters. Activision’s new 
MechWarrior 2: Mercenaries CD- 
ROM game comes with software that 
lets you host your own multiplayer “net- 
work” through a standard Internet 
connection. Sierra On-Line extends 
its new NASCAR Racing 2 CD-ROM 
with an online racing service that lets 
you choose from 16 different tracks 
and compete against as many as 31 
other drivers from across the country. 
In fact, the ability to play online 
may soon be a standard feature on 
most CD-ROM games. Many software 
publishers are employing Microsoft's 
DirectPlay technology to add a com- 
bination of Internet, office network, 
and direct modem-to- modem 
links to their Windows 95 games. 
But why wait? L.A. is already 
in ruins, just waiting for 
someone to bring a little 
order to the place. Maybe 
these games aren't so far- 


fetched, after all. > 


The biggest, heaviest 
Sport-utility vehicles 


give a new twist 
to mass transit. 


By Tony Swan 
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МЕ LIVE IN AN AGE OF NOUVELLE cuisine, tofu, and 
low fat, but in the realm of sport-utility vehicles, big is 


back. Big dimensions, big torque, big capabilities, big work 


ethic, and big—make that elephantine—curb weights. 


The full-size SUV has been an all-American institution 
since General Motors introduced the 1935 Carryall Sub- 
urban, aka the Texas Cadillac. No foreign accents in this 


corral, podnuh. Thanks to the ongoing popularity of the 


Suburban, plus the introduction of the four-door versions 
of the Chevy Tahoe and GMC Yukon in 1995, GM has 


dominated the field. Ford's Bronco was 
strictly two-door, and Dodge has long 
abandoned its Ramcharger. (А new, big- 
ger-than-midsize Dodge SUV, based on 
the Dakota pickup, is expected in 1998.) 
Ford's all-new Expedition intends 
to redress this lopsided balance of 
power and rewrite one of the hal- 
lowed traditions for this class. Good 
ol' overhead-valve V8s have pow- 
ered the gargantuans since 
their invention. The Ex- 
pedition, however, 
employs over- 


head-cam V8 engines of relatively 
modest displacement— 4.6 liters stan- 
dard, 5.4 liters available. 

Ford's shift to overhead-cam engine 
design started with passenger cars, 
and now both truck engines are also 
offered in the new F-Series pickup line, 
as well as the full-size Econoline vans 
for 1997. In 1998, a new V10 engine 
will join the lineup when Ford intro- 
duces a luxury Lincoln variant of the 
Expedition, called the Navigator. 

The standard Tahoe/Yukon engine 


= 


is GM's evergreen 5.7-liter V8, pumped 


"m 
k, 


up to 250 horsepower and 335 foot- 


pounds of torque last year, thanks 
largely to its Vortec intake manifold. 
And it will gain another five hp for 
'97. The optional engine is a 6.5-liter 
turbodiesel V8—not as much off-the- 
line punch, but plenty of heavy-duty 
grunt and a relatively modest thirst. 

Improving fuel efficiency and meet- 
ing new emission standards are cited 
by Ford as the driving force behind 
shifting to overhead cams, while CM 
argues that the gains from valve ac- 
tuation are minimal in medium rpm 
ranges. In our road tests, the GM 
engine appears to be a more powerful 
but peakier engine than Ford's. 

The Suburban offers the option of 
even more muscle, a 7.4-liter big-block 
pushrod V8 rated at 290 hp and 410 
foot-pounds of torque, providing tow- 
ing and hauling capabilities the Expe- 
dition won't challenge until the V10 
engine option becomes available. 

Both our GM test vehicles—a Yukon 
and a Suburban—were propelled by the 
standard 5.7-liter gasoline V8s. 

Displacement is the wellspring of 
torque, and the Tahoe/Yukon push- 
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rod V8s have more of it than the over- 
head-cam engines available in the 
Expedition. More horsepower, too. 
On the other hand, considering the 
displacement disparities, the Expedi- 
tion’s optional 5.4-liter V8 gives up 
very little to its GM counterparts on 
paper, and even less in practice. 

The standard 4.6-liter, however, 
doesn’t have as much punch, particu- 
larly in a loaded Eddie Bauer edition 
complete with four-wheel drive and 
all the trimmings. Our test truck 
weighed in at 5,550 pounds, enough 
mass to make it slow to 60 mph (in 
12.4 seconds, compared with 9.6 sec- 
onds for the Yukon). 

On the other hand, the modular 
V8 and 4R70W four-speed automatic 
were noticeably smoother than the 
GM powertrains in most operating 
modes. Rated fuel economy is one mpg 
better. And with the 5.4-liter version, 
which is allied with Ford’s heavy- 
duty E4OD automatic, the Expedi- 
tion’s towing capacity jumps to 8,000 
pounds, better than any of the Tahoe/ 
Yukon combinations. 

All of these big SUVs are con- 
structed on pickup chassis. The 
Expedition substitutes box-section 
beams and cross members for the 
F-150’s c-section rails. Ford elected to 
develop a specific set of front doors 


The hefty, muscular Suburban is supris- 
ingly quick at changing lanes. And it’s 
roomy, with a full-size third-row seat. 


the longer doors from the pickup. The 
Tahoe, Yukon, and Suburban employ 
a number of chassis and sheet-metal 
elements from GM’s C/K pickup 
family, including the front doors. 

The differences mean the GM 
vehicles have bigger front doors and 
smaller rear doors, while the Expedi- 
tion has expansive access to its rear 
seats, and extra rear legroom. 

In addition to sharing the new 
F-Series control-arm front suspension, 
a big improvement over the old Twin 
I-Beam system, our Expedition was 
outfitted with Ford’s new optional air 
springs, which include automatic load 


With large front doors, GMC's four-door 
Yukon favors the front-seat passenger. 
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5 leveling. This system substitutes rub- 
F ber springs, inflated by a central com- 
: pressor, for the standard torsion bar 

: front and coil spring rear on the 4WD 


version. The big benefit here is supe- 
rior ride quality, particularly off-pave- 
ment. While four-door versions of the 
Tahoe and Yukon, as well as the Sub- 
urban, feature soft springs and damp- 
ing for highway comfort, we've 
experienced the virtues of the Ex- 
pedition's air spring suspension in 
venues ranging from suburban 
streets to interstates to the 
Alaskan wilds and the Michigan 
backwoods, and the air system 
holds a decided edge. 
On the test track, however, the 
Expedition's performance pro- 
duced mixed results. It handled 
the regular transients of the slalom 
far more easily than its GM rivals, 
and its steering felt more precise. 
Understeer, and a tendency to plow, 
limited its speed in the double-lane 
change. Surprisingly, the big—almost 
three tons— Suburban turned in the 
best double- lane-change runs. All the 
vehicles were stable and predictable, 
and none could be called nimble. 
Stopping distances also underscore 
the mass involved here. The Expedi- 
tion's all-disc system performed gen- 
erally better than the GM disc/drum 
setups, with much better pedal feel, 
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but arresting any of these Brobding- 
nagians from full gallop consumes a 
lot of pavement. The Expedition and 
Suburban both exhibited some fade 
in hot braking while the Yukon did 
not. The GM products also have dis- 
concertingly long brake pedal travel, 
which doesn’t affect the distances but 
feels spongy underfoot. 

Long wheelbases and gargantuan 
curb weights are poor choices for 
truly tough terrain. Nevertheless, full- 
size SUVs leave the pavement far 
more frequently than their more pop- 
ular midsize counterparts—for hunt- 
ing, fishing, and camping treks—and 
off-road capability is important. 

All our test trucks were equipped 
with 4WD); all the systems featured 
electronically operated transfer cases 
that engage with a simple flick of a - 
switch, and all the systems can be used 
either full or part time. The electric 
transfer case is standard on 4WD Ex- 
peditions, and is an optional upgrade 
on General Motors 4WD systems. 

The Expedition Control Trac 4WD 
is similar to the system used on the 
smaller Explorer. It is an electronically 
actuated clutch that engages four- 
wheel drive when its computerized 
"brain" tells it to. In the automatic 
mode, it detects wheel spin at the rear, 
then engages the front axle. In low 
range, and when the 4H range 15 ac- 
tive, it is constantly engaged. The au- 
tomatic setting, intended for full-time 
use, varies the front-rear torque split 
according to available traction, while 
4H delivers power to all four wheels 
continuously. As with the GM systems, 
the Expedition must be stopped, with 
the transmission in neutral, to engage 
low-range four-wheel drive. 

Minimum ground clearance favors 
the Tahoe/Yukon twins, with 8.6 
inches below their differentials. 

Ford craftily sized the Expedition 
to fit in the middle of the Tahoe/ 
Yukon/Suburban class. It's seven 
inches longer than the Tahoe/Yukon, 
15 inches shorter than the Suburban, 
and about an inch wider than all the 
GM bigs. Relatively low engine mount- 
ing allowed Ford to give the Expedi- 
tion a rounded nose and fallaway hood 
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1997 FORD EXPEDITION 


1996 CHEVROLET SUBURBAN 


ACCELERATION ___ 
0-30 mph (sec) |^ 42 
0-60 mph (sec.) 12.4 
TOP GEAR PASSING - 
| 30-50 mph (sec). 6.0 
50-70 mph (sec. B.2 
| Double- lane change (mph) 42.5 
| 600-foot slalom (mph) 50.7 
60-0 MPH petes ' 
Cold (ft) - 155 
Warm (ft) - 149 
Hot (ft.) x : 190 
INTERIOR NOISE | 
‘Idle (dBA) 42: 
60 mph (dBA) _ 65 
0-60 mph (dBA) _ 72 
EPA MILEAGE 
 City/Highway (pa) | 14/18 
POWERTRAIN sees Ec 
Engine — осени 
| Power (hp @ rpm) 215 @ 4,400 
_ | Torque (lb.-ft. @ rpm) 290 @ 3,250 
Front suspension . unequal-length control 
aUe ce arms, torsion bars and 
a ES air springs 
Rear suspension rigid axle, air springs 
_ | Brakes, f/r ` | vented discs/disc, 
[cus |. power assist 
[Jus —— 4-wheel 
| Wheelbase (in.) 119.0 
ena (in) 2046 
wat în) пз 
| Curb weight (Ibs.) 5,550 
 Fr/rear distrib. (9) 52/48 
Fr./rear headroom (in.) 39.8/39.8/35.1 
Fr /rear legroom (in.) | 40.9/38.9/28.8 
Fr/rearshoulderroom (in.) ^ ^ 63.9/64.4/66.7 
Passenger volume (cu. ft.) 156.9 
| CARGO VOL.(CU. FT.) 
-all seats in use - lie 120 
тайа tow capacity (bs) 6,100 
Side impact protection — Yes 
Odds Ye 
Baseprice $27,910 
Price as tested - - —. $30,510 
Major options — Eddie Bauer trim, 
Г $4,005; CD sound system, 
$475; moon roof, $775; 
3rd row seat, $855 


13/17 


OHV 5.7L V8 

2 

250 (@ 4,600 — 
335 @ 2,800 
4-speed automatic 


arms, torsion bars 


leaf springs | m 
vented discs/drums, 
power assist 

4-wheel 


131.5 

220.0 

76.7 

70.2 

5,880 

48/52 
39.9/38.8/37.9 
41.3/26.2/27.1 
65.0/65.0/64.3 
138.6 


NEL ey ang 
96.6 

149.5 - 

7,700 

6,500 

42 
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‘unequal-length control ` 


power assist 


65.0/65.0 — 


1163 


ETE ER: 


122.5 (rear seat) _ 


6,800 - 
6,500 


-30 


No 


$31,149 
$33,940 
- Trim package, $1,727; 
locking differential, $252; 
-power seat, $240; 


sound system, $200 
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335 @ 2,800 


' "inflation system, $2,735; 


winch, $2,235; deluxe 
interior, $792 


The Warlord of Sport Utilities 


THE UNCHALLENGED heavyweight among 
SUVs is the AM General Hummer. This 
bruiser isn't for grocery shopping; it's 

a study in the extremes of off-roading 
capability and ruggedness. At 7,580 
pounds, the Hummer, a civilianized ver- 
sion of the military Humvee (HMMWV, 
for High Mobility Multipurpose Wheeled 
Vehicle), makes ordinary civilian full- 


Reduction gears at each wheel hub for 


size SUVs look like middleweights. 

One look at the Hummer's massive 
ladder chassis reveals where the heft is 
hidden. Stripped of bodywork, the Hum- 
mer could double as a railroad trestle. 

Everything about this warlike con- 
veyance is extreme. Ground clearance: 
16 inches. Independent wheel travel: 
nine inches. Approach and departure an- 
gles that climb two-foot vertical steps. 


æ additional torque multi- 
À. plication. Central tire 
| i inflation. 


Available with three different engine 
options, all from GM—a 7.4-liter gaso- 
line V8, a 6.5-liter diesel V8, and a new 
6.5-liter turbodiesel—the Hummer can 
negotiate terrain that would stop any- 
thing this side of an M1 tank. 

On civilian highways and byways, 
however, excessive becomes negative. 
Even with its new turbodiesel, the Hum- 
mer requires 17 seconds to rumble to 
60 mph, and stopping consumes 176 feet. 
Its ponderous performance and broad 
beam—nine inches wider than a Ford Ex- 
pedition—make urban driving tedious. 

Extreme also applies to Hummer pric- 
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line that provides better forward vision 
than the bluff-bowed GM utilities, as 
well as a more contemporary look. 

From the windshield pillar on aft, 
however, the Expedition's lines are 
strong and square, a look dictated by 
design clinics. Buyers in this class are 
a conservative lot, and styling elements 
that smacked of minivan were roundly 
hooted by SUV enthusiasts. 

At the rear, Ford has installed a big 
swing-up hatch, with a rear window 
that can be opened separately. The 
GM utilities offer a choice of two rear 
access systems—panel-style doors or 
a two-piece horizontal hatch with a 
clamshell opening: The window flips 
up and the lower half flips down. 
Neither is as efficient as the Expedi- 
tion setup. The window framing in 
the doors creates a center bar smack 
in the middle of the rear view, while 
the flip-down hatch makes for an awk- 
ward reach into the cargo area and 
could interfere with a trailer, particu- 
larly a winch-equipped boat trailer. 

The Expedition also gets top marks 
for its interior treatment—better seats, 
better materials, lots of places to stow 
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small stuff and a more contemporary 
instrument panel that's strongly remi- 
niscent of the F-150 pickup. 

In five or six-passenger configura- 
tion, the Expedition also offers better 
cargo capacity and more room for 
passengers than the Tahoe and Yukon. 
However, with three rows of seats, the 
Expedition comes up short as a rival 
to the Suburban. The third row is 
slightly elevated, to reduce rear-seat 
claustrophobia, but the higher posi- 
tion limits headroom, and legroom 
is very snug indeed. And adding the 
third seat leaves very little rear cargo 
space, although the Suburban's cargo 
hold is still compromised by its inside 
spare tire storage, as well. As with the 
Expedition, the Tahoe/Yukon spare 
stows underneath the vehicle. 

On the plus side, the Expedition's 
third seat is easy to remove—it weighs 
72 pounds—and the second-row seats 
flip forward for a flat cargo floor with- 
out removing the headrests, something 
that can't be said for the GM seating. 

It's a little more of a climb into an 
Expedition than into its GM rivals, 
although there are plenty of passen- 


ing. A (very) basic Hummer starts at 
$44,046, but adding civilizing options 
inflates the bottom line in a hurry. With 
a Luxury Group package ($9,507), turbo- 
diesel engine ($4,307), central tire in- 
flation ($2,735), power winch ($2,235), 
and deluxe interior ($792), our test 
Hummer carried a $81,753 price tag. 

If you're planning an invasion, the 
Hummer has the right stuff — 7.5. 


ger-assist grab handles to ease the 
chore, as well as optional running 
boards with small lamps at either end 
to assist climbers after dark. 

Other thoughtful touches include 
turn-signal repeater lights integrated 
into the outside mirrors—invisible to 
the driver, and useful when a trailer 
is hooked up behind. 

GM still holds some aces in the 
big-utility derby. The basic Tahoe/ 
Yukon 5.7-liter V8 has more snort 
than the Expedition's standard engine, 
and for really serious towing, the 
Suburban offers powertrain combina- 
tions capable of 10,000 pounds. The 
nine-passenger Suburban is also a 
better bet for hauling baseball teams, 
unless at least part of your squad hap- 
pens to be of diminutive stature. 

But the Expedition clearly refines 
the state of the art in the land of the 
giants. It's smooth, quiet, roomy, 
comfortable, attractively furnished, 
competitively priced, easy to handle 
on pavement, and thoroughly at home 
on woodsy trails and dirt roads. 

Big sport utilities are back. And 
they are better than ever. ® 
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ccording to the Department of 


| Labor, jobs for computer service 
technicians will be up by 38% in the 
next 10 years. Isn't it about time that 
you looked into NRI training? 


1 
2 
3 
4 


You don’t need any experience 
to get started. 


You can depend on NRI, a division 
of The McGraw-Hill Companies. 


You study at home, at your 
own pace. 


You put theory into practice 
with hands-on projects. 


1 You train with and keep 
configuration software and ~~ „х > 
Ultra-X diagnostics: КАСЕК П SA 2 
plug-in card and QuickTech-PRO 
menu-driven software. 


2 { You can prepare for 
the A4 Certification 
exam with 
NRI's 
exclusive 


- CD-ROM. 
1 f You can purchase low-cost > > 
computer upgrades and at 2 You сап 
training from the NRI Bookstore. LA. yey continue receiving 
Youh sto NRY d advice and feedback from your 
1 Mim aia а 4 instructor after you graduate. 
brand-new “cyberschool” to 


2 3 You can turn to NRI for letters of 
recommendation, transcripts, 
tips on resume writing, and more. 


contact your instructor, download 
supplemental materials, participate 
in online seminars, and more. 


25 Reasons WHY TRAINING IN GOMPUTER SERVICING 
Is Your Best CHOICE ron CAREER Success 


You th one-on-one with an 
experienced instructor. 


You establish a solid foundation 
with a review of basic electronics. 


You train with the NRI Discovery 
Lab, to experience circuit design 
and modification. 


You train with a digital multimeter 
for quick and easy testing. 


You get inside a Pentium® 166 
PC that’s yours to keep. 


You learn how to troubleshoot and 
maintain today's sophisticated PCs. 


You explore your computer's 
16 meg RAM, Super VGA 
color monitor, 1.6 gigabyte 
hard drive, 8X CD-ROM drive, 
16-bit sound card, and more. 
You learn how to 


va 7. Em take advantage of 
4 =< PCcommunications and 
| = the Internet. 
You use your 


Ё Nels) 
Navi iy 1 3 new com- 
^ puter’s 28,800 baud fax- 
modem in conjunction with 
Netscape Navigator™ Web 
browser software. 


1 . You explore the applications and 
accessories of Windows 95, today’s 
hottest graphical user interface. 


Nn 4401 Connecticut Avenue, NW, Washington, DC 20008 Ask for Ext. 2091 i 
І М Check one FREE career catalog only | | | 
_] MICROCOMPUTER SERVICING OR GET YOUR DEGREE! lis 

i _| Computer Programming _| Networking with Windows NT _] AAS Degree in Accounting i 
i J TV/Video/Audio Servicing J Bookkeeping and Accounting _] AAS Degree in Business Í 
ў J Desktop Publishing ..] Visual Programming in C++ Management i 
with PageMaker { 

ў Name (please print) m : J ~ Age Ï 
i Address i 
| City =, ‘State Zip І 
Accredited Member, Distance | 


1 You can ۳ You can move up in your 
NRI’s Tele- current career, start a new 
Service career, Or Open your own 
hotline, business. 
— "e You can contact us today for 
lv your questions a FREE catalog with - 
| full details. 


You get to use NRI's TeleGrading 
service, for 24-hour exam grading, 


Your company may pay 

for all or part of 

your tuition. E 
(Hundreds of „s 
companies do!) е a |. 
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CALL 1-800-321-4634 FOR FREE CATALOG! 
i Г, Schools 


L^ Division of The MEG Hill nip ga Education and Training Council 0101-1296 


he 1996 PopularScience 


Compiled by William L. Thieriot 


FEATURES 


Automotive 

Acura's new 3.5RL sedan and CL coupe, Mar., p. 58 
BMW 73 roadster, Feb., p. 48 

Chinese cars need to be small and cheap, Aug., p. 56 
Electric stability systems, winter test, Oct., p. 70 
Electric vehicles, what to expect, Nov., p. 81 
Family sedans, car test, Apr., p. 81 

Indy Car racing technology, Apr., p. 65 

IndyCar preview for 1996, Apr., p. 60 

Jaguar XK8, return of a legend, July, p. 80 
Luxury sedan car test, Feb., p. 59 

Pickup trucks, car test, Sep., p. 48 

Porsche Boxster roadster, Dec., p. 90 

Preview of next five years of automobiles, Oct, p. 55 
Race car driving techniques, Indy, Apr., p. 57 
Sport coupes, car test, June, p. 106 

Sport-utility vehicles, full-size, car test, Dec., p. 100 


Aviation and Space 

Air show held in Oshkosh, Wisconsin, Mar., p. 52 
Airplane crashes, why they happen, Apr., p. 50 
Balloonists, first around the world, May, p. 52 
Comanche helicopter, Nov., p. 68 

Corona spy satellite, declassified, Feb., p. 42 
Daniel Goldin interview, NASA, Feb., p. 50 
Discovery program launches spacecraft faster, bet- 
ter, and cheaper, Mar., р. 60 

Joint Strike Fighter designs to be selected as next 
jet fighter, June, p. 80 

Mars, hints of life, Oct., p. 7 

U.S. soldiers armed with cutting-edge weapons, 
Bosnia, July, p. 52 

VentureStar, Space Shuttle replacement, Üct., p. 42 


Cars Tested — 

AM General Hummer, 1996, Dec., p. 100 
BMW 74011, Feb., p. 59 

BMW 750 iL, Oct., p. 70 

Cadillac Seville STS, Oct., p. 70 
Chevrolet C-1500, 1996, Sep., p. 48 
Chevrolet Suburban, 1996, Dec., p. 100 
Chevy Lumina LS, Apr., р. 83 

Dodge Intrepid, Apr., p. 84 

Dodge Neon Sport, June, p. 106 
Ford Expedition, 1997, Dec., p. 100 
Ford F-150, 1997, Sep., p. 48 

Ford Taurus LX, Apr., p. 82 

GMC Yukon, 1996, Dec., p. 100 
Honda Civic HX, June, p. 106 
Jaguar XJR, Feb., p. 59 

Lexus LS 400, Feb., p. 59 

Lincoln Continental, Feb., p. 59 
Mercedes-Benz 5320, Feb., p. 59 
Mercedes-Benz 5420, Oct., p. 70 
Nissan 2005X SE-R, June, p. 106 
Pontiac Sunfire GT, June, p. 106 
Toyota Avalon XL, Apr., p. 85 


Computers 

Banking online, June, p. 97 

Chess, Deep Blue vs. Kasparov, Mar.. p. 43 
Compaq Presario 3000, redesigned, Sep., p. 66 
Computers for the home, reinventing, Now., p. 75 
Destination big-screen PC-TV, Gateway, Apr., p. 74 
Gaming, going online and Internet, Dec., p. 97 
Science sites on the Internet, Sep., p. 54 
Shopping spree on the Internet, Jan., p. 70 
WebTV becomes a reality, Oct., p. 49 


Electronics 
Cellular phones get smaller, May, p. 82 
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China's communication system, Aug., p. 75 
Digital videodisc arrives, DVD, Feb., p. 54 
Global-positioning system, tracking and seeking 
tool, GPS, Dec., p. 92 

Money and finance, Essential Guide, Mar., p. 65 
Satellite TV, cheaper and better, Nov., p. 62 
Telecommunications Act, July, p. 69 


Environment 
Water, America’s drinking water, safe? Oct., p. 62 


Home Technology 

Cordless tools, convenient yet heavy, Sep., p. 68 
Living and housing developments become ecolog- 
ical, Jan., p. 60 

Solar shingles and panels for roofing, May, p. 77 


Miscellaneous 
Elections, Essential Guide, Now., p. 71 
Missile silo is home to Kansas couple, Nov., p. 86 


Photography 
Advanced Photo System, new camera and film for- 
mat, June, p. 86 


Recreation 

Exercise and Fitness, Essential Guide, Jan., p. 65 
Extreme sports, increased danger, July, p. 74 
Olympics, Essential Guide, July, p. 63 


Science and Technology 

Bats, Americans’ perception improving, Nov., p. 52 
Best of What's New, ninth annual, Dec., p. 45 
Bomb-prevention for buildings, Jan., p. 58 
Business travel, Essential Guide, May, p. 65 
Cargo carrier sank in Lake Michigan, Carl D. 
Bradley, June, p. 92 

China's military potential, Aug., p. 79 

China, life in, Aug., p. 44 

China, potential food crisis, Aug., p. 49 

Chinese science and technology, Aug., p. 36 
Dinosaur hunter, Paul C. Sereno, Sep., p. 40 

Dirt provides microbes far drugs, detergents, and 
other household products, Mar., p. 48 

Diseases emerge and threaten life, Jan., p. 50 
Drug dispensing without traditional pills and nee- 
dles, Dec., p. 86 

Earthquake engineering after Kobe, Feb., p. 64 
Education, Essential Guide, Sep., p. 61 

Fang Lizhi, profile, China, Aug., p. 62 

Fireworks party, desert, by invitation, Apr., p. 76 
Kuril Islands, evolutionary secrets, July, p. 58 
Microscopic world, photographed, June, p. 102 
Monterey Bay Aquarium, exhibit, July, p. 78 
Ocean floor mapped with Navy data, Feb., p. 70 
Seeds are kept away from diseases in a Colorado 
vault , May, p. 70 

Skin, other organs engineered, labs, May, p. 60 
Three Gorges Dam, China, Aug., p. 68 


FYI 


Ask Popular Science 

Automotive 

Air conditioning, defog windows June, p. 122 
Air temperature, car performance, May, p. 89 
Definition of "split mu" in car tests, Feb., p. 74 
Electric vehicle, impressive company, June, p. 119 
Energy consumed by car headlights, Feb., p. 80 
Five-cylinder engines, Jan., p. 76 

Freon banned, retrofit air conditioners, Apr., p. 87 
Horsepower, how calculated, May, p. 86 
Mexican-made automobiles, Feb., p. 80 


Octaine in gasoline, Feb., p. 76 

Pistons, hemispherical used today, June, p. 124 
Pulleys in a continuously variable transmission 
vary size, June, p. 125 

Springs on 1993 Ford Ranger, Jan., p. 80 
Windows of car get dirty on inside, Sep., p. 86 
Windshields, why nat unbreakable, Dec., p. 120 
Aviation and Space 

Airplane fuel tank design, Feb., p. 77 

Eclipse, Mercury and Venus between Earth and 
Sun, May, p. 90 

Expanding universe, galaxies collide, July, p. 83 
Helicopter, fastest, highest altitude, Jan., p. 80 
Moon appears bigger near horizon, Feb., p. 78 
Planets, why they rotate, Aug., p. 85 

Sound barrier, why a "boom," Dec., p. 122 
Computers 

Cache, computer memory, June, p. 118 

CD-ROM and optical disc, Oct., p. 95 

Deleted computer file, Oct., p. 92 

ISDN, Sep., p. 84 

Microprocessor top speed, Jan., p. 76 
PowerPC/Pentium-based computer speed 
compared, Feb., p. 73 

Teraflop computers, Jan., p. 83 

WWW2, Nov., p. 92 

Electronics 

Channel 1, none on broadcast TV, Dec., p. 118 
Radio ratings, how determined, July, p. 88 
Radio station call letters, Jan., p. 84 

Sound, three-dimensional effect with two speak- 
ers, May, p. 86 

Speakers producing 100 or 200 watts, July, p. 86 
Environment 

Acid rain, Oct., p. 93 

Battery disposal, Nov., p. 92 

Oil disposal, car, Jan., p. 76 

Ozone relocation, Jan., p. 80 

Sludge from deinked newsprint, what happens to 
it, Mar., p. 72 

Tire rubber, worn down, where goes, Aug., p. 85 
Home Technology 

Chimney deterioration from exhaust, Jan., p. 80 
Energy storage by homeowners in underground 
flywheels, Feb., p. 76 

Teflon sticking to pan, Jan., p. 84 
Miscellaneous 

Acupuncture, June, p. 115 

Air sticking ta tape, Feb., p. 80 

Ballpoint pen balls, how made, Dec., p. 118 
Battery replacement for hearing aids and watches, 
Nov., p. 92 

Birthmarks, cause of, Dec., p. 122 

Bullets shot in air, falling, injuring, Jan., p. 76 
Butterflies in our stomach, Feb., p. 77 

Eye crossing, Dec., p. 120 

Falling out of bed, how we avoid, Oct., p. 96 
Helium, raising of voice pitch, June, p. 119 
Hiccups, why and how we get them, July, p. 83 
Quicksand, May, p. 86 

Right-handed people, why more, Dec., p. 121 
Spiderwebs and silk, Jan., p. 75 

Sun sets later in Orlando than New York, 
July, p. 91 

Tattoo, why it doesn't fade, Oct., p. 92 

Tennis service speed, how calculated, Mar., p. 73 
Tickle ourselves, why we can't, Sep., p. 85 
Timex Indiglo night-light, Feb., p. 78 

Tomato juice rids bad smells, Oct., p. 96 

Traffic light sensors, how they work, June, p. 125 
Water draining, spin directions, June, p. 122 
Wint-o-Green LiveSavers, spark, Nov., p. 89 
Yawning, why it is contagious, May, p. 85 
Yogurt, liquid or solid, Sep., p. 85 


F What's New, 
Sep., p. 6 


Birds, Where do they go at night?, June, p. 118 
Blood plasma, Sep., p. 82 

Chickens lay unfertilized eggs, May, p. 88 
Concrete, Oct., p. 94 

DNA of identical twins, similarities, July, p. 91 
Earth's diameter and geocentric orbit, relation- 
ship, Oct., p. 95 | 

Earth, how much remains unexplored, Mar., p. 71 
Elements liquid at room temperature, Oct., p. 98 
Eyesight, 20/20, Oct., p. 96 

Fingerprints,their purpose, Apr., р. 86 

Firefties, why and how they light up, Sep., p. 80 
Flesh-eating bacteria, Sep., p. 82 

Freezing water, hot or cold, faster, June, р. 124 
Headache, Sep., p. 84 

Ice, why it floats, Oct., p. 94 

Light, Does it have mass?, Aug., p. 85 
Lightning, direction it travels, Mar., p. 70 
Lobsters, feel pain when boiled, Dec., p. 115 
Mad cow disease, Aug., p. 86 

Magnetic north, "true" north, dif., Oct., р. 95 
Man-made elements, creation of, Feb., p. 74 
Melaleuca, What is it?, medicinal, May, p. 89 
Mississippi River flows downhill, Mar., p. 71 
Neutrons, their purpose, Oct., p. 93 

Oil well caverns, when oil is gone, July, p. 86 
Particles that travel faster than light, Aug., p. 86 
Petrified wood, what it is, July, p. 91 

Polar ice melted, Earth under water, Apr., p. 87 
Sky, why it is blue, Jan., p. 83 

Snakes dig holes, Feb., p. 74 

Snowflakes, why dif., how six sides, Aug., p. 84 
Superconductivity, Apr., p. 86 

Tachyon, July, p. 86 

Tidal bulge on Earth opposite moon, July, p. 92 
Tides, comparing Pacific and Atlantic, June, p. 122 
Viruses, Do they get sick or die?, July, p. 88 
Weather terms "wind chill" and "comfort index," 
June, p. 121 


Essay 

Energy shortages in China, Sep., p. 89 

ENIAC began the information age, Mar., p. 74 
NASA needs to change operating methods to sur- 
vive, Арг., p. 88 


How It Works 

Antilock braking , July, p. 83 

Color inkjet printer, Oct., p. 92 

Digital camera, Apr., p. 86 

FoxTrax puck-tracking system, Dec., p. 115 
Ground-source heat pump, Feb., p. 73 
Pentium microprocessor chip, Mar., p. 70 
Refining crude oil, Sep., p. 80 

TV satellite dishes, small, Jan., p. 75 
Two-way paging, June, p, 115 

Windows, energy-efficient, May, p. 85 
Zip drive, Nov., p. 89 


The Facts 
China, Aug., p. 84 
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Human body, Dec., p. 117 
Museums, unusual, July, p. 84 
Solar system, Nov., p. 90 
Spiders, Sep., p. 83 

Student science test answers, Jan., p. 78 
Time, June, p. 117 


NEWSFRONTS 


Automotive Newsfront 

Altemate Energy Vehicles and Technology 
Biodiesel runs in old diesel buses, Apr., p. 48 
EV1, first electric car in showroom, June, p. 42 
Fuel cell powered Necar II minivan, Sep., p. 22 
Golf carts, hydrogen fuel cell powered, Oct., p. 30 
Honda/Tayota to introduce electrics, July, p. 33 
Hybrid-drive Dodge Intrepid ESX, July, p. 34 
Lithium, key ingredient for batteries, Oct., p. 32 
Lithium-ion battery developed by Nissan and 
Sony, Apr., p. 45 

Lithium-polymer battery, 3M, June, p. 46 
Patriot turbine-powered car, on hold, Sep., p. 25 
Recharging stations being built on Massachusetts 
Tumpike, June, p. 46 

Automotive Technology 

Alarm uses microwave Doppler radar, Jan., p. 32 
Antonov automatic transmission, Feb., p. 36 
Audi's future coupe and convertible, Jan., p. 29 
Cadillacs to be equipped with several safety fea- 
tures, Sep., p. 22 

Catalyst with zeolite absorber, Sep., p. 25 
Centrifugal oil cleaner for cars, Apr., p. 46 
Electronic systems in GM concept car, June, p. 44 
Ford 6.8-liter V10 truck engine, May, p. 48 
Ford's future car, the Synergy 2010, Mar., p. 23 
Handling improved in Honda Prelude, clutch in 
front differential, Nov., p. 38 

Indy 500, two new V8 engines, Dec., p. 17 
Lexus five-speed automatic trans., Feb., p. 36 
Oil change, environmentally safe, GM, May, p. 48 
Plymouth Prowler, aluminum test bed, Dec., p. 19 
Pushrod engines persist on U.S. cars, July, p. 35 
Radar works with cruise control for highway dri- 
ving, Dec., p. 20 

Rainsense activates wipers, Cadillac, May, p. 50 
Steel bodies, redesigned for future, Jan., p. 34 
Steel, sandwich-layered is lighter, Apr., p. 48 
Toll road, first fully automated, May, p. 49 
Wankel rotary engine, redesigned, May, p. 50 
Windshields kept clean with titanium-dioxide 
film, Apr., p. 46 

New Cars and News 

Bonneville speed record set by RX-7, Jan., p. 30 
C-body, front-drive chassis, GM, Feb., p. 33 
Dodge Dakota, 1997, Sep., p. 26 

Dodge Viper GTS Coupe, Oct., p. 27 

Ford F-150, Jan., p. 29 

Mercedes AAV concept SUV marks design turning 
point, May, p. 44 

Motorcycle, Yamaha Royal Star cruiser, Mar., p. 24 
Plymouth Prowler tests new tech., Feb., p. 34 
Toyota 4Runner, updated, Apr., p. 44 

V6 for Ford Explorer, overhead-cam, Nov., p. 36 
V8 engine in BMW 5401, July, p. 33 

Preview Drives 

Aston Martin DB7, Sep., p. 26 

BMW 5-series sedan, Mar., p. 24 

Cadillac Catera, Feb., p. 36 

Chrysler Sebring JX, Feb., p. 34 

Ford Expedition, Sep., p. 24 

GM minivan fleet, Nov., p. 37 

Hyundai Elantra, Apr., p. 44 

Hyundai Tiburon, Oct., p. 31 

Jaguar XJ-series, Jan., p. 34 

Jeep Grand Cherokee, Jan., p. 32 

Lexus ES 300, Dec., p. 21 

Lexus LX 450, May, p. 50 

Mercedes SLK, Nov., p. 35 

Mercury Mountaineer, June, p. 46 

Mitsubishi Diamante, Dec., p. 17 

Mitsubishi Eclipse Spyder, July, p. 37 
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Mitsubishi Mirage, Dec. p. 22 

Nissan Pathfinder, Feb., p. 33 
Pontiac Grand Prix, 1997, July, p. 36 
Toyota Camry, 1997, Oct., р. 32 
Toyota Ravá, Apr., p. 45 

Products 


Antifreezes that last five years and 100,000 
miles, June, р. 42 


_ Shock absorber senses road conditions, Jan., p. 30 


Tire for high-performance luxury cars, Bridgestone 
Turanza , June, p. 45 

Tires tread lives exceed 80,000 miles, May, p. 44 
Safety 

Airbag, effective as standard, smaller, Jan., p. 30 
Airbags, next generation, safer, Oct., p. 31 
Audi AB passive restraint system, Nov., p. 39 
Impact barriers improved for better race car driver 
safety, Dec., p. 22 

Seat designed to lessen effects of being rear- 
ended, Feb., p. 34 

Whiplash-resistant head restraint, June, p. 44 


Computers & Software 
Newsfront 


Desktops, Notebooks, and Technology 
Batteries in desktops may die soon, Feb., p. 29 
Chip to be faster than PowerPC and Pentium 
chips, new, Арг., p. 30 

CHRP computers to run Windows, Mac, and 05/2 
software, Mar., p. 39 

DVD-ROM to provide more room than current CD- 
ROM, July, p. 25 

Microprocessor chips reach 200 MHz, Sep., p. 32 
Modular home computer, SIPC, July, p. 25 
Multimedia laptops, Jan., p. 48 

Multiple microprocessors, boost speed, Mar., p. 37 
Network Computer, $500, Mar., p. 37 

Pentium chips get multimedia boost, Dec., p. 32 
Portables get larger, more features, Nov., p. 25 
Typing patterns may keep snoops out of your 
computer, June, p. 52 

Wavelets used for video compression, Feb., p. 30 
Gina Smith 

Communications Decency Act, Sep., p. 34 

Gates, Bill, critique of his book, The Road Ahead, 
Mar., p. 38 

Info. appliances replace computers, Nov., p. 26 
Internet, the future of, Feb., p. 32 

Network computer, next computer, Apr., p. 32 
Pornography on the Internet, Jan., p. 44 
Schools, not wired for the future, July, p. 26 
Standards slow down development, June, p. 48 
Videoconferencing isn't for everyone, May, p. 26 
Virtual reality aids repair of church, Dec., p. 30 
Miscellaneous 

Chess, Deep Blue loses to Kasparov, June, p. 52 
Eyeglass prescriptions and testing for computer 
users, Oct., p. 25 

Fastest supercomputer, scientific calec., Dec., p. 32 
Nakamichi internal CD-ROM changer, how it works, 
Apr, p. 29 

Power supply system for computers offered by 
Delta airlines, Dec., p. 33 

SPIRE groups documents for analysis, Feb., p. 31 


Online Services and the Internet 

Applets and Java and competition , July, p. 28 
Censorship by foreign countries, Apr., p. 30 
Comic books and characters qo online, Oct., p. 24 
CompuServe's Wow, Apr., p. 33 

DirecTV to be viewable on PCs, June, p. 47 
E-mail, free, sponsored by advertising, Sep., p. 33 
Foreign language tools for Web-page 
creation/viewing, Mar., p. 39 

Intercasting Web pages to TVs/PCs, Feb., p. 31 
Local and hometown news and info coming to 
online services, Nov., p. 29 

Music synchronizer allows worldwide jam session, 
Jan., p. 46 

Online film processing produces digital photos 
while prints are shipped, July, p. 30 

Phone calls on Internet secure, Jan., p. 43 
Prices for online access, flat rates, June, p. 50 
Real estate and home shopping, May, p. 28 
Registering domain names, Apr., p. 31 

Secure electronic transactions, May, p. 25 
Shopping malls online, Mar., p. 39 

Survey says people spend too much time on 
Internet, July, p. 30 

Web sites of note, Jan., p. 43 

Web sites of note, Feb., p. 31 

Web sites of note, Mar., p. 37 

Web sites of note, Apr., p. 29 

Web sites of note, May, p. 27 

Web sites of note, June, p. 47 

Web sites of note, July, p. 27 

Web sites of note, Sep., p. 32 

Web sites of note, Oct., p. 24 

Web sites of note, Nov., p. 25 

Web sites of note, Dec., p. 29 

Web-page composition, easier, Apr., p. 30 
Peripherals 

CD-ROM drives that hold multiple discs, Apr, p. 29 
Color inkjet printers, improved quality, Jan., p. 48 
Color printers, photo-quality output, Dec., p. 33 
Color-image input devices, home, Feb., p. 29 
Digital cameras with LCD view screens, Dec., p. 29 
Laser printers becoming cheaper , Feb., p. 30 
Modem speed may not improve with 33.6-bps 
modems, Oct., p. 24 

Scanners, compact photo, Sep., p. 35 

Storage, external drives/cartridges, Oct., p. 26 
Software 

3-D gaming improvements, Jan., p. 46 

Barbie Fashion Designer, CD-ROM, July, p. 30 
Dinotopia CD-ROM review, July, p. 28 

Dog screen savers and CD-ROMs, Feb., p. 30 
Encarta 97, Microsoft, CD-ROM, Nov., p. 28 
Fixes that enhance Windows 95, Jan., p. 47 

Game playing improved, Windows 95, Apr., p. 33 
Greeting card programs, popular, May, p. 28 
Hearing-impaired helped by computers, Sep., p. 35 
Мар'п'бо, Delmore, and AAA, CD-ROM, Oct., p. 26 
05/2, its future, Jan., p. 48 

Skeleton CD-ROM, human, Dec., p. 32 

Spycraft: The Great Game, CO-ROM, Sep., p. 32 
Violent CD-ROM games, June, p. 50 

Virgil Reality completed, CD-ROM, Dec., p. 31 


What's New, 
Sep., p. 12 


INDEX 


Electronics Newsfront 

Audio 

Auditioner evaluates arena sound quality to 
improve acoustics, Mar., p. 36 

Biorhythmic boom box matches music to mood, 
Samsung, Nov., p. 42 

Car-navigation system, Amerigon, Sep., p. 39 
DVD players to arrive soon, May, p. 31 

Enhanced CDs offer track of extra info, may not 
work, June, p. 35 

Guitar enhancement system, Roland VG-8 V- 
Guitar, Oct., p. 38 

Home-theater systems, small, Nov., p. 41 
Recorder, palm-sized, digital, Nov., p. 41 
Communications 

Call-waiting screening services, Apr., p. 43 

Car electronics provide roadside assistance via 
GPS and paging , May, p. 31 

E-mail phones, keyboard/screen, Apr., p. 42 
Fax cloaking system, receive private faxes to pub- 
lic machines, June, p. 38 

Internet phone, AT&T PocketNet, Oct., p. 40 
PageWriter two-way pager, keyboard, Dec., p. 25 
Sky Station satellite platforms, balloons, ion 
engines, Oct., p. 40 

Two-way paging services from SkyTel and 
MobleComm, Feb., p. 39 

Videaphones being developed, home, June, р. 35 
Wrist communicators being developed, Mar., p. 35 
Miscellaneous 

Batteries with self-testing strips, June, p. 38 
ChampionChip, Boston Marathon, July, p. 50 
MindDrive, characters controlled by users’ mental 
activities, Dec., p. 26 

Nintendo 64 game system, preview, Apr., p. 41 
Radar detectors alert drivers of emergency vehi- 
cles and road hazards, Jan., p. 26 

Video card in NEC's Silicon View, Apr., p. 43 
Video 

3-D TV, Sanyo, standard 2-D TV signal, Mar., p. 36 
3-D TV system, HinesLab, Jan., p. 25 
Camcorders with more sensitive low-light detec- 
tion, lux, Nov., p. 43 

Digital camcorders, six are reviewed, May, p. 32 
Digital Light Processing improves, June, p. 40 
DSS improves and gains competition, Feb., p. 40 
DVD won't be out until 1997, Oct., p. 40 

Free cable TV in Omaha, Neb., Mar., p. 36 

HDTV needs FCC to set standards, Nov., p. 42 
Head-mounted recording system, Feb., p. 39 
Hitachi digital camcorder for moving and still pic- 
tures, Dec., p. 26 

In-flight entertainment, digital movies and Web 
access, June, p. 38 

Inteq TVs from Zenith, Sep., p. 36 

Internet TV coming, Genius Theatre, July, p. 50 
Laser TV, dots of light project image, Apr., p. 41 
LCD screens, smaller and cheaper, Sep., p. 38 
MegaWave antenna tested, Feb., p. 40 

Movie special effects, Virtual Director, Sep., p. 36 
Planar optic flat-panel display, plastic extrusion, 
Üct., p. 38 

Plasma displays for flat TVs, Jan., p. 26 
Satellite TV on Boeing airplanes, Feb., p. 40 
Times Square video display, Panasonic, Dec., p. 25 
Touch-sensitive screen works through an inch of 
glass, Dec., p. 26 

VCRs are the brains behind TVs, July, p. 51 
Wireless cable to compete with cable in urban 
areas, Mar., p. 35 

Wireless video transmission at home, Wavecom 
dr, Nov., p. 42 


Home Technology Newsfront 
Energy Efficiency and Environmental 
Technology 

Boreholes in bedrock store summer's heat in 
water, Feb., p. 37 

Corn grits, desiccant, air conditioners, Apr, p. 36 
Fluorescent bulb, low mercury level, Feb., p. 38 
Furnaceless house built, Penn State, Sep., p. 29 
Heat pump fits in storage closet, Sep., p. 31 
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"It's a Small World," June, p. 102 


Heat pump heats water with exhausted air, 
Lennox, Nov., p. 32 

Heat pump licensing update, Feb., p. 38 

Heat pumps tested, use refrigerants, Apr., p. 36 
Heat pump uses different pressure refrigerants, 
June, p. 33 

Jordan Commons' Habitat for Humanity building 
project, Mar., p. 27 

Light bulb recycles its heat to increase efficiency, 
Apr., p. 40 

R-values studied/measured for walls, July, p. 47 
Water recycled and reused in Alberta Sustainable 
Home, Dec., p. 39 

Home and Building Technology 

Comfort Center controls climate, Feb., p. 37 
Cube-shaped buildings, elevated, Oct., p. 20 
Dehumidifier for whole house, residential desic- 
cant, May, p. 35 

Duct repairs using aerosol spray, Mar., p. 28 
Foam walls made of a single sheet, July, p. 48 
Radiant cooling tested in California, Apr., p. 40 
Solar homes, made to order at factory, June, p. 33 
Steel studs become easier to use in house build- 
ing, Apr., p. 37 

Thermostat and furnace monitor prevents pipes 
from freezing, Mar., p. 28 

Trusses built from engineered wood, July, p. 47 
Home Products 

18-volt batteries for power tools, July, p. 48 
Bug zapper, cow's breath smell, June, p. 33 
Fluorescent light bulbs, dimmable, Mar., p. 27 
Gas meters redesigned, Jan., p. 36 

Light shades absorb more fluorescent light than 
incandescent light Nov., p. 31 

Power tools with easy-to-start engines, May, p. 34 
Refrigerators redesigned, efficient, Apr., p. 40 
Rotary tools, several shapes and sizes, Apr., p. 34 
Vacuum cleaners tested, cordless, Dec., p. 35 
Materials Technology 

Concrete, conducts elect., warms up, Dec., p. 38 
Films may replace window shades, Nov., p. 31 
House built from reclaimed wood, Apr., p. 34 
Insulation dampens sound and noise, Sep., p. 28 
Light-emitting polymers, wallpaper, change room 
color with switch, Oct., p. 21 

Radiation-control coatings, exterior paintlike 
insulation, Sep., p. 28 

Window system with built-in shades, June, p. 34 
Windows, Andersen line uses Fibrex, Jan., p. 35 
Miscellaneous 

Cockroach traps to smell like female roaches ready 
to mate, Mar., p. 28 

Database, energy-efficient products, Jan., p. 36 
Faucet manufacturers to meet lead leachate stan- 
dards, May, p. 34 

Faucet Outlet, online fixture catalog, Jan., p. 36 
Gowth retardant could reduce mowing, Feb., p. 38 
Laundry detergent, with subtilisin, Jan., p. 35 
Microwave cooking, soggy, explained, Dec., p. 38 
Mist fire sprinklers for homeowners, Oct., p. 21 
Putting-green kit for backyard, Jan., p. 36 
Recycling rechargeable nickel-cadmium batteries, 
Oct., p. 21 

Smart Canister measures ingredients, Feb., p. 37 
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Sustainable energy database by DOE, Dec., p. 38 
Utility companies let consumers check usage via 
phone or computer, Dec., p. 35 


Science & Technology 
Newsfront 

Aviation and Space 

Airparts being built and modernized, Aug., p. 31 
Autonomous Precision Approach and Landing 
System, Dec., p. 16 

Boeing C-Wing 800 passenger plane, Jan., p. 40 
Dents removed electromagnetically, May, p. 42 
Drones to fly in v-shaped formation, Dec., p. 15 
Engine redesigned for fighters to increase fuel 
efficiency, Feb., p. 23 

Galileo looks at Jupiters moons, Oct., p. 34 
Galileo probe provides abundance of data about 
Jupiter, Apr., p. 23 

Hornet strike fighter with added stealth technolo- 
gy, Sep., p. 18 

Hyakutake showed un-cometlike characteristics, 
Sep., p. 20 

Jupiters moons photographed, Dec., p. 15 
Laser to destroy Scud-type missiles, Nov., p. 45 
Long March booster rocket failure, Aug., p. 30 
Neural net helps waverider fly, July, p. 40 
Pioneer 6 spacecraft, gathered space data for 30 
years, May, p. 40 

Planet found circling Pegasus 51, Feb., p. 24 
Planets found, two, July, p. 39 

Pluto's surface mapped, Hubble, June, p. 28 
Solar Heliospheric Observatory studies the sun, 
Sep., p. 17 

Stars emerge from evaporating gaseous globules 
(EGGs), Mar., p. 34 

Tacit Blue, stealth test plane, July, p. 44 
Telescope studies solar flares, Nov., p. 46 
Torpedo engine adapted for drone, June, p. 26 
Environment 

Air conditioner turbine saves energy, Carrier 
Evergreen, Sep., p. 19 

Biofilters clean smoke stacks using chicken waste 
and pine bark, Mar., p. 32 

Chlorine alternatives, water purity, June, p. 30 
Fish/coral dying, sodium cyanide, Oct., p. 33 
Grease-eating system, EnSoL, Sep., p. 20 

Moose in Sweden signal acid rain, July, p. 40 
Paper made from hemp and other non-tree mate- 
rials, Mar., p. 32 

Rhubarb chemical transforms CFCs to harmless 
solids, Dec., p. 16 

Toxic waste to be corralled in gels, Apr., p. 26 
UltraKleen powder, cleans toxic waste, July, p. 39 
Life Sciences 

Bluffing used as a deterrent in nature, Feb., p. 26 
Climate shifts affect human evolution, Mar., p. 31 
Flounders adapt skin color to background, 
June, p. 25 

Muscle in jaw discovered by dentists, Sep., p. 18 
Noise is increasing in nature, Mar., p. 32 

Shrimp, species of snapping, follow queen, Oct., 
p. 34 

Sports fans have hormonal surges with wins and 
losses, Apr., p. 28 

Symbion pandora found around lobster mouths, 
Apr., p. 25 

Whale bones attract creatures of hydrothermal 
vents, Mar., p. 34 

Medical Sciences 

Alzheimer's disease, clues in writing, Oct., p. 34 
Blood substitutes for emergencies, Sep., p. 18 
Brains may shrink from stress, Nov., p. 46 

Breast cancer exam measures electronic signature 
of cancer cells, Apr., p. 28 

Ephedra, Chinese remedy for bronchitis, used as 
drug in U.S., Aug., p. 32 

Fiber-optic probe invented; 1/1000th the width 
of a human hair, Feb., p. 24 

Gender of babies can be arranged by sorting 
sperm, May, p. 39 

Lung tumors treated with drugs through a 
catheter, Aug., p. 27 
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Nanosyringe built, no needle, July, p. 42 
Miscellaneous 

Arsenal ship being planned by Navy, Feb., р. 24 
da Vinci paintings compared geologically, 
June, p. 28 

Device tracks incoming missiles and mine fields 
for troops, July, p. 43 

Elm trees partially immune to disease, Nov., p. 48 
Fireflies attract mates, fast flash rates, Dec., p. 16 
Fuel cell powered buses, Chicago, Apr., p. 28 
GPS tested for landing airplanes in bad weather, 
Apr., p. 26 

Guitars sound better with prototype acoustic 
device, Feb., p. 26 

Internet being controlled by government in 
China, Aug., p. 22 

Jet lag affects teams traveling east, June, p. 29 
Keyboards and Chinese handwriting-recognition 
input devices, Aug., p. 28 
Olympic-emblem-shaped molecular structure, 
Nov., p. 46 

Pharos Lighthouse remnants found, Apr., p. 24 
Piracy, China is leading bootlegger of copyrighted 
material, Aug., p. 26 

Railway wired, telecommunications, Aug., p. 27 
Science standards, K through 12, Mar., p. 31 
Web sites of note, China, Aug., p. 25 

Wind Amplified Rotor Platform increases wind 
speeds for energy, Dec., p. 14 

Physical Sciences 

Antimatter created, May, p. 40 

Australia moving toward California, Jan., p. 37 
Molecules, way to detect and count, Oct., p. 35 
Plutonium isn't as dangerous as critics say, Feh., 
p. 28 

Zirconium tungstate expands when cooled, 
shrinks when heated, July, p. 41 

Science and Technology 

Bomb sniffer detects explosives, Jan., p. 42 
Bridges, government funding research for new 
materials, July, p. 49 

Carbon dioxide polluting Mammoth Mountain, 
natural source, June, p. 25 

Concrete made in space is stronger, Jan., p. 42 
Dinosaur sounds recreated, Nov., p. 45 

Dust particles in Greenland match dirt in China 
and Mongolia, Aug., p. 33 

Earth's inner core spins faster than rest of planet, 
Oct., p. 33 

Eggs, way to pasteurize in shell, June, p. 26 
Great Wall of China, missing pieces found from 
Space Shuttle, Aug., p. 21 

Jaw fragments suggest prehumans in Asia longer 
ago than thought, Aug., p. 29 

Life, multicellular and chordates appeared sooner 
than thought, Aug., p. 33 

Ocean floor observatories, July, p. 39 

Ocean floor off U.S. mapped/imaged, May, p. 39 
Peking Man 100,000 years older than previously 
thought, Aug., p. 33 

Potatoes to produce oxygen in space, Jan., p. 40 
Robots, work as team, productive, May, p. 40 
SETI researchers continue after raising money, 
June, p. 30 

SETI, searching for optical messages sent with 
lasers, May, p. 41 

Skis, reduce vibration, automatic, May, p. 42 
Sleep methods studied to maximize performance 
on minimal sleep, Mar., p. 34 

Stars witnessed in China's past hint to universe's 
age, Aug., p. 30 

Traffic jams simulated/predicted, June, p. 26 
Train achieves bullet speeds with coil-qun tech- 
nology, Jan., p. 37 

Tunnel proposed for Strait of Gibraltar, Feb., p. 23 


WHAT'S NEW 


Automotive 
Concept Cars 
Bertone Slalom sports sedan, Oct., p. 10 


Daihatsu FX-21 prototype city car, Feb., p. 16 
Electric Porsche replica, Texas A&M, Jan., p. 22 
Electric Toyota Ravá, Jan., p. 16 

Electric van for Beijing, China, Aug., p. 10 
Lynx open-topped concept car, Ford, Sep., p. 8 
Mazda Miata coupe, July, p. 10 

Renault Fiftie, two-seat coupe, June, p. 13 
Renault Intitiale luxury car, Mar., p. 9 

Renault Next, hybrid, electric/gas, May, p. 11 
Seatta, Ford and Ghia design studio, Sep., p. 7 
Volkswagen Noah minivan, Apr., p. 21 

Volvo ECT with electric and ethanol power 
sources, Feb., p. 10 

New Car News 

Aston Martin DB7 Volante convertible, June, p. 20 
BMW Just 4/2, Jan., p. 14 

BMW M Roadster, July, p. 23 

Buell 51 Lightning motorcycle, Jan., p. 18 
Buick Century sedan redesigned, 1997, Aug., p. 18 
Dodge Viper GTS Coupe is Indy pace car, May, p. 22 
Ford Escort, 1997, Apr., p. 20 

Honda CR-V sport-utility vehicle, July, p. 20 
Lotus Elise roadster, Feb., p. 8 

Mazda All-Sport package, minivans, Sep., p. 15 
Mazda Bondo Friendee camper RV, Jan., p. 20 
Mercedes SLK coupe convertible, Apr., p. 10 
Mercury Tracer, 1997, Aug., p. 16 

Minivan, GM launches new line, Aug., p. 12 
Renault Megane Scenic family car, Oct., p. 16 
Roadster, individual cockpits for driver and pas- 
senger, Oct., p. 18 

Saab 900 convertible and coupe planned for 
1997, Nov., p. 21 

Top Cat car with Jaguar X112 engine, Apr., p. 9 
Toyota Ipsum minivan, narrow for Japan and 
Europe, Nov., p. 16 

Toyota Mega Cruiser, July, p. 12 

Toyota Paseo, Jan., p. 10 

Toyota Paseo convertible, June, p. 18 

Vector, American exoticar, May, p. 12 
Volkswagen Beetle Concept 1, Mar., p. 13 
Technology and Transportation 

AutoXray diagnoses car repairs, Feb., p. 12 
BMW Boxer motorcycle, Feb., p. 16 

Ford Zetec-SE engine for small cars, Mar., p. 8 
Headlights that "disappear" when off, Feb., p. 12 
Mirror eliminates blind spot, China, Aug., p. 10 
Mirror lights ground around car, has turn signal, 
and reduces glare, Apr., p. 8 

Motorcycle airbag, Mar., p. 9 

Personal Rapid Transit evaluation, Mar., p. 10 
Solar Baby electric car, Apr., p. 14 

Taxis in New York City, natural gas, Nov., p. 22 


Aviation and Space 

Aircraft deicing method, July, p. 20 

Airplane cockpits of future, Oct., p. 18 

Asteroid tumbles through space, shaped like a 
barbell, Feb., p. 14 

Automated landing technology for planned 
unmanned space shuttle, Japan, July, p. 23 
Blimp used commercially, unmanned, Oct., p. 11 
Business-jet service, fastest, Nov., p. 10 
Darkstar drone flies, then crashes, July, p. 11 
Fins aid yaw control, NASA research, Feb., p. 10 
First-class seat reclines into a bed, Feb., p. 9 
Flying wing to carry 900 to 1,000 passengers, 
French, June, p. 20 

Helicopter with no tail rotor, quiet, Apr., р. 8 
Infrared Space Observatory launched, May, p. 14 
Pathfinder solar aircraft, Jan., p. 10 

Ramjet air-to-air missile, May, p. 14 

Robot helicopter, dangerous missions, Sep., p. 9 
Rocket ferries satellites to orbit, Apr., p. 9 
Schweizer RU-38A reconnaissance aircraft for 
Coast Guard, Feb., p. 21 

Windowless landing system, NASA, Sep., p. 8 
World Aerobatic Championships, July, p. 12 


Computers 


Desktops, Notebooks, and Technology 
@World, device based on Apple's Pippin technol- 
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Cordless 


Power Tools 


world’s smallest 
cordless 
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cordless 


New technology from ESCORT. 


A 
e" ESCORT Solo? 


Cordless radar/laser detector 


* Solo is our smallest and best performing cordless 
radar/laser detector yet. If radar or laser is out there 
waiting to zap you, you'll know it with Solo's sophisti- 
cated advance warning system. 

* Cordless With Corded Option Whether you prefer 
cordless convenience or the standard power of a cord, 
Solo is the detector for you. Either way, you're assured 
of superior long-range radar and laser detection. 


* Solo has the first true on-board computer for a detector 
to let you program preferred settings into memory, where 
they remain even when the batteries are changed. 


Long range detection, programmable options, DPR™ anti-falsing circuitry, 
four brightness settings, five sensitivity settings, safety signals, Smartshield™ 
VG2 resistance, band indicators, long battery life and тоге... 


a EE a 


ESCORT • 5200 Fields-Ertel Road « Cincinnati, Ohio * 45249 • Department 501606 


еч 


« ESCORT Courier? 


900 MHz Extended Range cordless phone 


* Breakthrough technology developed and patented by 


Escort offers up to sixteen times more range than 
standard cordless models—more than any other brand. 
How far is "sixteen times?" Imagine the distance you'd 
travel if you took a brisk walk away from your home 
for ten minutes. Or played three par 5 holes in a row. 


Courier gives you long battery life because it auto- 
matically adjusts the power level based on the distance 
you are from the base. Which means you get more 
than long range, you get long talk time too. Voice 
clarity, even when you're far from the base, is superb. 


Longest cordless range available, 100 channels, built-in spare battery 
charger, auxiliary power backup, handset locator, redial, mute, 4-day 
talk time, 4-day standby, eavesdrop prevention, and much more... 


Call the technology 
A specialists at Escort: 
ESCO RT Shipping and handling is extra. 1- 800 -433 = 348 7 
© 1996 СМІ Ohio residents add 6% sales tax. Online ordering: http: //www.escortstore.com/ 


24 hours a day, 7 days a week. 
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INDEX 


ogy, Aug., p. 11 

Apple Performa 6400, Sep., p. 6 

Archistrat 4 series radically shaped and adaptable 
computer, Mar., p. 10 

Battery lasts all day for portables, Mar., p. 14 
CD-ROM drive/rewritable optical disc drive, 
Panasonic notebook, July, p. 10 

Compaq Presario 1000 laptop, Oct., p. 14 
Compaq Presario 8000, gaming, Oct., p. 16 
Concept PCs, application-specific, July, p. 14 
ENIAC replicated on a microchip, Nov., p. 21 
Kitchen Assistant countertop computer, Nov., p. 16 
Notebook computer with built-in scanner and 
color printer, Mar., p. 13 

Samsung SENS 810 laptop with ergonomic key- 
board, Apr., p. 21 

Sony PCs, new, Sep., p. 12 

Toshiba Libretto palmtop, Sep., p. 15 
Peripherals 

Business card scanner, Seiko, May, р. 19 
Camera, Connectix Color QuickCam , still and 
video, Aug., p. 16 

Computer input devices for kids, June, p. 20 
Cordless modem, IBM, Sep., p. 7 

Deskpad replaces other peripherals, Nov., p. 22 
Joystick, with SpinControl, Sep., p. 6 

Keyboard for preschoolers, Smart Keys, Sep., p. 15 
MediaStation monitor for videoconferencing, 
Nokia, July, p. 22 

Mouse pad is thinner and has textured grooves, 
3M, Apr., p. 8 

Mouse with wheel between buttons, Microsoft 
IntelliMouse, Oct., p. 17 

Multi-port controller, four people, Jan., p. 20 
Photographic Print Maker, Print-it, Sep., p. 15 
Pilot electronic organizer, handwriting recogni- 
tion, June, p. 19 

Printer, Okidata Okipage 4w laser, Oct., p. 18 
Scanner Keyboard, Compaq, Apr., p. 12 


SideWinder Game Pad game controller, Aug., p. 18 


Wireless PC Card from Megahertz, Feb., p. 9 
Software 

Carmen Sandiego, improved, July, p. 17 

Chaos, the game, Jan., p. 14 

Cockroach is main character in Bad Mojo, CD- 
ROM, June, p. 18 ` 

Encyclopedia of Space and Universe, Aug., p. 12 
Hunchback of Notre Dame, CD-ROM, Oct., p. 10 
InventorLabs CD-ROM, explore the labs of famous 
inventors, Oct., p. 17 

Monty Python, CD-ROM, Sep., p. 7 

Moving and relocation quide, Jan., p. 11 
PhoneDisc telephone directory, Oct., p. 14 
PointCast screen saver, June, p. 19 

Power Goo image manipulator, Kai, Sep., p. 16 
Tax software integrated with Netscape, online 
access, Mar., p. 18 

Toy Story CD-ROM, July, p. 10 

Volcano CD-ROM, Apr., p. 17 

White House, CD-ROM, Sep., p. 16 


Electronics 

Audio 

Amplifier with AC-3/digital features, Mar., p. 9 
BeoSound 9000 artistic CD player, May, p. 10 
Bose 301 speakers remodeled, Oct., p. 11 
Bose 901 speake/Lifestyle 901, Apr., p. 20 


science & Technology — 
Newsfront, Mar., p 909 E 
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CD player for cars maintains CD quality, Aug., p. 12 
Discman, portable CD player, July, p. 11 
Jukebox for DVDs, RCA, Jan., p. 22 

Keyboard art and designs, musical, Mar., p. 17 
Spatializer home theater soundalike, Feb., p. 10 
Speaker made of acoustically inert ceramic, wild 
shapes and colors, Aug., p. 12 

Speakers, wedges absorb sound, July, p. 12 
Communications 

GPS handheld unit, TV/CD player, Mar., p. 18 
Motorola Iridium satellite phone, May, p. 12 
Motorola StarTac, smallest and lightest cellular 
phone, Apr., p. 9 

Pager and cellular phone in one, Feb., p. 21 
Pay phone, wireless, July, p. 20 
Remote-N-Phone, TV remote/phone, Oct., p. 16 
Satellite phone, Planet 1, June, p. 20 

Scuba divers can converse underwater, July, p. 17 
Videophone, first cordless, Panasonic, Apr., p. 21 
Walkie-talkies, miniature, Sep., p. 16 

Wrist cellular phone and watch in one, Nov., p. 19 
Miscellaneous 

ArmAlarm personal security watch, Sep., p. 9 
Backlit Wizard information organizer, Mar., p. 8 
Night-vision viewing scope, Jan., p. 10 


. Office on the Arm electronic organizer, Мау, р. 10 


Organizer with handwriting recognition, Feb., p. 9 
PDA with 5-inch color display, Sharp, Sep., p. 7 
Pen doubles as electronic organizer, June, p. 13 
Recorder/organizer, Voice It Manager, Nov., p. 10 
Star Trek-like handheld Tricorder, Mar., p. 8 
SuperSonic Ear/headphones amplifies, July, p. 14 
Trafficmate, traffic-monitoring system, Mar., p. 1á 
Translator of phrases/words, Spanish, May, p. 22 
Watch combines analog and digital, Casio 
Twincept, Feb., p. 16 

Video 

Camcorder senses motion in front of lens then 
records, May, p. 14 

Camcorder, 4-inch LCD display, digital, Aug., p. 10 
Camera, thumbnail-size, Apr., p. 14 

Digital camcorder, world's smallest, Mar., p. 17 
Digital output digital camcorders, June, p. 23 
Laser disc imaging, video fish tank, Jan., p. 17 
LCD, largest panel, 28 inches, July, p. 17 
Multimedia system for cars, Feb., p. 21 

Police dog searches, camera on head, Mar., p. 13 
Print TV pictures, color film printer integrated 
into TV, June, p. 12 

Rear-projection TV with LCD panel, May, p. 12 
Snakelike robot with TV camera head, Apr., p. 20 


Environment 
Solar Two solar-thermal project, Nov., p. 11 


Home Products 

Air conditioner, Green Seal, Carrier WeatherMaker 
38TXA, Sep., р. 12 

Bathroom scale, thinnest, glass, Feb., p. 12 
Cedar wood rolled up, cheaper, June, p. 13 

Fire extinguisher mounted above stove, automat- 
ic, Nov., p. 22 

Fire extinguishers, easy to use, Aug., p. 16 
Fireplace and air conditioner in one, Nov., p. 16 
Flossing alternative, electric, Braun, Aug., p. 16 
Fluorescent dimmable bulb, Nov., p. 21 

Insect swatter, electric, July, p. 17 

Iron, smoothest bottom, glides, Apr., p. 21 
Office on wheels folds into a box, Nov., p. 11 
Scale measures weight and body fat, Apr., p. 17 
Shower cleans itself during use, Oct., p. 14 
Toothbrush, disposable, July, p. 12 


Miscellaneous 

$100 bill, redesigned, Jan., p. 18 

Alaska Sealife Center, Jan., p. 17 

Battlefield robot, surveillance camera, June, p. 22 
Binoculars, Pentax mini-zoom, May, p. 10 
Bio-Spheres self-sustaining ecosystem, July, p. 23 
Bus-tracking system, Franch, GPS, Mar., p. 14 
Columbus Center for marine biotechnology at 
Baltimore's Inner Harbor, Nov., p. 19 
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Computer on exhibit, walk-through, Feb., p. 17 
CPR Prompt talks user through, Nov., p. 10 
Faces recognized by TrueFace System for identifi- 
cation, Nov., p. 21 

Fireboat, Archerfish, smallest, Oct., p. 18 

Fish bowl with plastic fish, move like real fish, 
China, Aug., p. 18 

Harp without strings, laser, Feb., p. 8 

Lighted rope for emergency workers, Oct., p. 10 
Lightning detector, handheld SkyScan, Nov., p. 22 
Louisville Slugger free-standing giant baseball 
bat, Mar., p. 17 

Milk/cereal container, portable cereal, Apr., p. 17 
Mine scanner finds non-metal mines, Nov., p. 10 
Okhotsk Tower shows sea ice from underside, 
Japan, Oct., p. 16 

Orbitz drink, suspended spheres, July, p. 22 
Pancake machine automates cooking, Feb., p. 16 
Scan bar codes as you shop, Personal Portable 
Shopper, May, p. 19 

Scanning bodies so G-suits fit better, Sep., p. 8 
Tires used for golf course irrigation, Jan., p. 11 
Trees for interior office spaces, Sep., p. 9 

Vest with packets of heat or cold, Nov., p. 21 
Vision screener, portable instant-photo, Sep., p. 9 


Photography 

Canon Elph 4907 APS camera, Üct., p. 17 

Canon EOX IX APS camera, Nov., p. 22 

Casio QV-30 digital camera, May, p. 22 

Contax AX camera, moving film improves focus, 
July, p. 11 

Digital camera, Chinon E5-1000, Apr., p. 8 

Fuji Endeavor 40005L APS camera, May, p. 11 
Horizon panoramic camera from Russia, Feb., p. 12 
Nikon F5 professional 35mm camera, Oct., p. 10 
Olympus Stylus Zoom 3X camera, smallest and 
lightest, May, p. 19 

Pentax І0200М 160 camera, long lens, June, p. 12 
Photo wins Small World Competition, Apr., p. 9 
Ricoh digital camera records audio and video, 
Apr., p. 20 

Yashica Т4 Super Weatherproof camera, Jan., p. 11 


Recreation 

Aerobic cross-training machine, Precor C544 
Transport, Apr., p. 12 

All-terrain vehicle, Arctic Cat Bearcat, Sep., p. 8 
Autobike shifts for itself, Jan., p. 14 
Basketball, light attaches to rim, Nov., p. 19 
Bicycle assistance for climbing hills, Jan., p. 20 
Bicycle gear shift that twists, Jan., p. 20 
Bicycle spokes, slow you down less, Mar., p. 18 
Bicycle storage rack on ceiling, pivots, May, p. 14 
Bicycle with four parts wins Global Design 
Challenge, Oct., p. 14 

Bicycle with stereo and speakers, Nov., p. 11 
Bike lock, minimal leverage points, Feb., p. 17 
Binoculars, cardboard and disposable, June, p. 22 
Bootless inline skate for kids, Mar., p. 8 

Boxing, aerobic, Sparring Partner, Nov., p. 16 
Cart carries supplies for beach trip, July, p. 14 
Cogito wins Little America's Cup, June, p. 13 
Driver tested in wind tunnel, golf, Apr., p. 10 
Electric powerboat, solar, June, p. 23 

Football helmet transfers impact to chest, not 
neck, Mar., p. 14 

FoxTrax hockey puck-tracking system, June, p. 22 
Go-cart, electric power, May, p. 22 

Golf ball, Spaulding Top-Flite Strata, Sep., p. 7 
Golf club is three clubs in one, Jan., p. 16 

Golf yardage calculated using GPS, June, p. 18 
Golf-grip feedback device, Soundadvice, Feb., p. 14 
Huffy bicycles, recycled aluminum, Feb., p. 10 
Illuminite fabric, high visibility in dark, July, p. 11 
Inline skates, Twin Chassis allows front and rear 
wheels to move independently, Sep., p. 12 
Mirror attaches to glasses for rear view, Nov., p. 11 
Mountain bike for two riders, June, p. 23 

Police concept bicycle, Apr., p. 14 

Rebreather, Good Design award, Apr., p. 12 
Rock-climbing shoes, Reebok, June, p. 12 


Roller cycle power accelerator, skaters, July, p. 22 
Rowing machine uses water as resistance, Now., p. 19 
Safety pump for boats, Ericson, May, p. 12 

Ski-Doo Grand Touring SE snowmobile, high-perfor- 
mance rear suspension, Oct., p. 17 

Skis on mountain bike frame for downhill skiing, 
Mar., p. 17 

Skis that roll on pavement and dirt, Apr., p. 10 Д 
Space Shot ride launches riders, June, р. 22 

Speed boat ultra-slippery monohull, May, p. 11 
Street-hockey puck, bounceless, Jan., p. 14 
Sunglasses ratchet, meet bikers need, June, p. 19 
Toypedo pool toy, thrown underwater, Aug., p. 18 
V-line inline skates with angled wheels, Feb., p. 17 
Vest blocks wind with aluminum from recycled cans, 
July, p. 23 

Yacht with “wing sail," Feb., p. 14 


Science and Technology 

Amber, museum exhibit, June, p. 12 

Blue rock found, new material, Aug., p. 11 

Building on wheels spans pit of radioactive waste, 
June, p. 23 

Clothing found in royal tomb, China, Aug., p. 11 
Computer-aided design using tracing arm and soft- 
ware, Mar., p. 14 

Earth map shows true surface color, July, p. 14 
Fingerprint reader increases security, Jan., p. 22 
Fingerprint scanner checks identities at bank, China, 
Aug., p. 16 

FORTE all-composite small satellite, Mar., p. 10 

Gas pump, fully automatic, June, p. 18 

Hall of Vertebrate Origins opens at American 
Museum of Natural History, Sep., p. 6 

Laser Medical Pac helps injured soldiers, Jan., 
p. 16 
Laser Med. Pen cuts, emergencies, Oct., p. 17 
Laser shot down short-range rocket, Aug., p. 11 
Lightning tracked by NASA satellite, Nov., p. 19 
Luggage scanners based on CAT scans, Apr., p. 14 
Maglev high-speed train, May, p. 19 

Medtag, provide help on battlefield, July, p. 20 
Micromotor built by microelectronic fabrication 
techniques, Mar., p. 13 | 
Orange cucumber being developed, Mar., p. 9 | 
RadarVision for consumers, Zircon, Apr., р. 10 
SportGrass synthetic and natural grass hybrid, Apr., 
p. 20 

Stone book in monastery, China, Aug., p. 18 
Suspension bridge connects Hong Kong and airport, 
China, Aug., p. 10 

Thermometer pacifier-shaped, China, Aug., p. 12 
ThimbleCam/ThimpleScope, Apr., p. 12 
TraumaSeal medical adhesive, Sep., p. 16 


Tools 

Auto Lock pliers, Sears Craftsman, Sep., p. 15 
Biscuit joiner, precision woodworking, Oct., p. 18 
Bit set, two-in-one Forstner, Feb., p. 14 

Chain saw, Makita cordless, Nov., p. 11 

Claws for yard pickup, Feb., p. 8 

Cordless shrubber, Feb., p. 17 

Credit Card Companion tool kit, Feb., p. 8 
Creeper, comfortable, car repair, Jan., p. 18 
Drill/driver/hammer drill-in-one, Jan., p. 17 
FlashCard card-sized flashlight, Mar., p. 18 

Hedge clipper, for professionals, July, p. 22 
Laser level, Jan., p. 22 

LaserChalkLine for leveling, Apr., p. 17 

Lawn mower meets1997 EPA regs., Sep., p. 6 
Porter-Cable reciprocating saw blade changer, Jan., 
p. 18 

Reciprocating saw, powerful motor, May, p. 11 
RoboGrip pliers, now various shapes, Mar., p. 10 
Router with vacuum attachment, Aug., p. 11 

Saw makes delicate cuts, Craftsman, Mar., p. 18 
Scumbuster cordless scrubber, Oct., p. 10 
SnakeFan, Black & Decker, July, p. 10 

Titanium crowbar, Russia, Jan., p. 22 

Tools redesigned by students, Oct., p. 11 

Trimmer with five attachments, Feb., p. 21 
Trimmer/edger mounts on mower, June, p. 19 > | 
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along with our longer wheelbase 

.. lengths, the frame design helps make 
for better ride and control. Particularly 

! when you're packed with family, per- 
sonal items and whatever you re towing. 


FULLY BOXED-FRONT SECTION FRAME RAILS 
PROVIDE SUPPORT FOR THE ENGINE AND FRONT 
SUSPENSION COMPONENTS. 

When we moved the engine and front axle forward 
10 in. to improve the leg room and front door 
access of our conversion van, we also added 
boxed-front side frame rails for structural rigidity. 


OUR CONVERSION VAN HAS A 
RUGGED FULL-FRAME DESIGN 
FOR SMOOTH RIDE AND 
STABLE HANDLING. 


The new 1997 Chevy Van* has even 
more to like than the earlier model 
Chevy Van. Take its foundation, for 
example. We beefed up its structural 
support with a full-length steel-frame chassis 
design that you'll enjoy when you're out taking in 
the sights. The more solid the foundation, the 
more your custom conversion van upfitter has to 


build on to give you what you want. Both the UP TO 10,000 POUNDS OF TOWING POWER 
body and whatever you're carrying have more WHEN PROPERLY EQUIPPED (63500 MODEL). 
support than ever. Happy trails! It can more than handle everything from boats to 
= : ЗЕТ | campers to trailers. But be sure to use the 
WELDED LADDER-FRAME CONSTRUCTION proper equipment for maximum towing 
RESISTS TWISTING AND FLEXING. and good handling when driving. 
The only things that twist are the roads. 
Crossmembers improve the full-length THE NEW '97 
steel frame's resistance to twisting and C H EV Y VA N CALL 1-888-967-5826 
FOR THE REST OF THE STORY. 


flexing with added structural rigidity. And LIKE A ROCK 
Р وڪ‎ E T M MEE 


“Includes weight of trailer, passengers, cargo and equipment. ©1996 GM Corp. Buckle up, America! 


| Navigator Gold 


Kodak DC25 Digital Camera 
Outdoor/indoor flash camera. Captures images digitally. 
Send photos on-line using Picture Postcard software 
(included). Receive Netscape Navigator Gold software for 
shipping charges. Visit us at www.kodak.com. 


®Eastman Kodak Company, 1996. 
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Buster Family 


Got a neatnick on your list? Anyone who just moved to 

a new home? Get them any or all the Black & Decker 
Buster products. The new ScumBuster" is a submersible 
scrubber that makes bathroom cleaning easy. The new 
FloorBuster" is lightweight and cleans bare floors and 
carpets. The DustBusler" has twice the power as the 
original for quicker clean ups. Great gift ideas for 


(NAME) 


http://www. blackanddecker.com 
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HorsePower" Handy Clamps 


This versatile tool turns any work surface into a clamping 
center. Mounts easilv to saw horse, workbench, tool box, 
etc. Easily removed for use as a bar clamp and for stor- 
age. Available at hardware stores and home centers. 


HANDY CLAMP 


Black & Decker Snakelight Family 


Black & Deckers SnakeLights give hands-free lighting 
anywhere its needed. SnakeLight™ Shop for the handyman 
on your list. SnakeLight™ Auto with a twelve foot cord 
for added safety. Or the new SnakeLight™ Emergency 
Light, a handy strobe light for roadside emergencies. 
Great gifts [or 

(NAME) 
http://www. blackanddecker.com 
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Bang & Olufsen 


The BeoSound 9000 is a six-CD svstem with nothing to 

hide. An FW/AM radio and timer are among the manv 

additional features. Bang & Olufsen of America 
1 -800-323-03 7t 


Ba ng & Olufsen E-mail: Beo7CICGaol.com 


Milwaukee Sawzall® 


Milwaukee Electric Tool Corporation introduces the 
Worlds first Cordless Sawzall’. The Power-Plus 18 Volt 


d Sawzall delivers professional grade power, speed and all 
without the hassle of an electric cord to haul around. 
Milwaukee Electric 

s Power Tool Corporation. 

Call 414-7835-8311 
for more information. 


omega 
lomega Corporation 


Looking for some hard working gilts to make someones 
life easier? Check out lomegas collection of personal 


storage solutions. Zip is three drives in one. The Jaz 


drive is perfect for those huge multimedia applications 
and Ditto is insurance for all the important stuff on your 
PC. For nearest dealer call 1-800-818-9728. 


OUICK-GRIP* Bar Clamps 


Revolutionary one-handed clamp is a perfect gift! 
Whether a professional woodworker, DIYer. or home hob- 
byist theres a size for everyone. One hand action trees 
the other hand to adjust/hold work piece. Available а! 
hardware stores and home centers. 


QUICK GRIP 


BAR CLAMP 
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| TATAR SCIENCE 


| HOW IT WORKS 


FoxTrax Puck-Tracking System 


AS Д) Do lobsters feel 
х “Л ils 

^ L T pain when dropped 

77] _ into boiling water? 
сы David J. Kohler 

kohler-d@clavin.med.ge.com 


MARK SHAVER 


FOXTRAX, THE ELECTRONIC system that tracks a hockey puck’s loca- 
tion and enhances its appearance on ТУ, is being used again this year 

by the Fox network in its broadcasts of National Hockey League games. 
This system of emitters, sensors, and computers makes the puck easier 
to spot on ТУ, while adding a time delay of only one-sixth to one-third of 
a second. The system is invisible to players and fans in the arena, and 
the modified puck conforms to NHL specifications.—William L. Thieriot 


PROBABLY NOT, though we won't 
really know until we can communi- 
cate with them, or at least interpret 
what's going on in their nervous sys- 
tems. Lobsters don't have a cerebral 
cortex, the area in our brain that 
registers and interprets pain. In fact, 
they don't really have a brain at all, 
says biologist Michael Loughlin. The 
tail flipping that occurs when a lobster 


A @ A puck is cut in half, 

а hollowed out, and fitted with Ө Puck movement is 
a battery, 20 infrared calculated by 16 
emitters, and a circuit board. sensors placed around 
and above the rink, 
which track direction, 
altitude, and speed. 


20 infrared emitters inside puck 


is dropped into boiling water is a re- "КЕ ج‎ TUN 
= е А F. а аа таб - eer М 
flex, and will happen even if the head ag S 
is chopped off just before boiling. infrared \ ei wn 
If you’re really asking about the oa У UI CLC 27 4 m. NOT 


best way to cook a lobster, Loughlin 
has an answer for you. As a graduate 


student at the University of Maine, \ ' i R. Ж V 
Loughlin set out to determine "the \ n - " P. 
most humane way to cook lobsters." \ | „24 a rie 

So he timed how long lobsters A ne Game-level 


flipped their tails when prepared us- infrared sensors 
ing different methods. Lobsters 
chilled on ice or in a freezer for 15 
minutes and then dropped into boil- 
ing water generally remained quiet 
for the first 30 seconds or so, 
flipped their tails for an average of 
30 seconds, and then stopped. Those 
put into cool water and then gradu- 
ally heated began furiously flipping 
their tails when the temperature 
reached 30°C (86°F) and kept it up 

for two minutes or more. 

Hypnotized lobsters (it's easy— 

just hold the crustacean with its claws 
dangling down, then stroke the tail 


TV camera 


Devices in the broadcast TV camera's 
pan head also send information to 
Fox's Puck Truck on the direction of 
the camera's aim and the degree to 
which it is zooming in. 


0 Blending the information 
from the sensors and the 
TV, the computer in the 
Puck Truck creates 
graphics to overlay a blue 
glow or a comet tail onto 
the broadcast image of 


f Puck Truck the puck. 
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gpm © Introduces 
The New: Improved T50° 
Staple Gun Tacker! 


All Steel Construction me 
Long-Lasting Reliability Æ 
Hard-Driving Power & 
And Now... / 


Easier to Squeeze — 
>» THAN EVER BEFORE! 


ARROW*Ss TSOP uses 6 different size 
staples: 1/4", 5/16", 3/8", 1/2", 9/16" and 
17/32" Ceiltile. 

All ARROW staple guns and staples are 
built in the USA under the strictest 
standards of quality assurance. /t's been 
that way for over 65 years! 


ARROW products are available at 

home centers, lumber yards, 

hardware stores and wherever fine 
tools are sold. You work hard for your . 
money. So, spend it wisely. The all- 
steel TSOP will last and last and last... 


Body Basics 


HERE ARE SOME not-so-common bits 
of information to help you bone up 
on the human body.—compiled by 
William L. Thieriot 


At birth, the brain has between 
20 billion and 200 billion neu- 
rons, or nerve cells. Each day, 
thousands of neurons die and 
are never replaced. 


The bladder is slightly smaller 
than a fist, but it can expand to 
hold up to one pint of urine. 


The body is composed of and uses 
about 24 chemical elements. We 
use oxygen the most (65.0 percent), 
followed by carbon (18.5 percent), 
hydrogen (9.5 percent), and nitro- 
gen (3.3 percent), In addition, a 
150-pound human contains approx- 
imately 0.2 ounces of iron; 0.07 
ounces of zinc; 0.004 ounces of 


copper; and some 70 pints of water. 


The body has about 656 muscles, 
all of which move the body by 
pulling on the bones. 


The air you breathe contains 
about 21 percent oxygen and 0.04 
percent carbon dioxide. After the 
body uses what it needs to func- 
tion, the air you exhale contains 
about 16 percent oxygen and 4 
percent carbon dioxide. 


Some 5,000 moisture droplets 
(some of which travel up to 12 
feet) can burst out of your nose 
when you sneeze. 


The skin is the largest organ. The 
average body has about 20 square 
feet of skin (about 25 square feet for 
a large human). This skin weighs 
an average of 5.6 pounds, making 
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THE FACTS 


it the heaviest organ as well. The 
epidermis, or outer layer, is con- 
tinually being replaced with new 
cells, a process that takes about 27 
days to complete. 


With each beat, the heart pumps 
about 2.5 ounces of blood, or at 
least 2,500 gallons each day. That’s 
about 80 million gallons in a life- 
time. A 154-pound man has about 
5.5 quarts of blood, while a 110- 


pound woman has about 3.5 quarts. 


Humans blink every five seconds 
or so. That's about 17,000 times a 
day, or 6.25 million times a year. 


In addition to being the body's 
second largest organ, weighing 2.5 
to 3.3 pounds, the liver is the body's 
largest gland. Blood passes through 
the liver at about three pints per 
minute. Despite having an estimat- 


ed 500 functions, the liver can lose - 


75 percent of its tissue to dis- 
ease or surgery and remain v 
functional. 


The average scalp has about 
100,000 hairs. Redheads average 
90,000 hairs, blondes have about 
140,000, and brunettes are some- 
where in between. People lose 
between 50 and 100 hairs each 
day. Each hair grows for about 
three years, at a rate of some five 
inches a vear, rests for two years, 
and is then lost or replaced. 


Capillaries are the smallest and 
most numerous blood vessels. 
Their diameter is one-tenth that 
of a human hair. 


The smallest bone is the stapes, or 
stirrup, located in the ear. It’s 1.02 to 
1.34 inches long and weighs 0.00071 
to 0.0015 ounces. The largest bone 
is the femur, or thighbone. 


, | 


The kidneys filter about 47 
gallons of fluid a day, pro- 
ducing three pints of urine. 


A meal takes about 15 hours 
to travel from the mouth as 
tothe rectum, stop- ts 
ping in the stom- ~ Woo 
ach for three to "d ull Wy 
five hours, A fA i 

stomach сап 7, if 
hold as much. {gat 


as three pints fT 
of food. А 
Mi | eid 
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Each lung has 300 

million microscopic 
sacs, or alveoli, with a 
combined surface area 
equal to that of a tennis 
court. 


The longer the digit, the 
faster its nail grows. Fin- 
gernails grow about 0.5 
inches a year—four times 
as fast as toenails. 


A smile requires 17 mus- 
cles; a frown, 43. 


The average jaw can bite down Y | М 
with enough force to pull an | 
object that weighs between - 
and 128 pounds. nl 
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for a few minutes) start flipping their 
tails the second they hit boiling water 
and continue for up to five minutes. 


“Cooling followed by a quick 
boiling is the way to go,” says 


Loughlin, who now works maintain- 
ing the health of lobsters at Maine 


‘After three back 
surgeries...I thought I 
would never again bave a good 


night's sleep. Thanks to Select Comfort, 
| I can now look forward to going to bed." 
— Conrad H., Grabam, TX 


Sleep Better On A Ан 


"I bave major back problems, and 
bave tried all types of mattresses, 
including tbe most expensive 
waterbed. Select Comfort gave me 
tbe best nigbt's sleep I bave bad 


in years. —James С, Moss Point, MS 


The SELECT COMFORT" sleep 


system. It's not just a better mattress, 


but a better way to sleep. Even back 
pain sufferers can sleep more 
comfortably! 


The Select Comfort Sleep System 
doesn't rely on springs or water, but 
on a cushion of air. Air 


| аз \ gently contours to 
V7 j] your body's shape, and 
A AF. tests show it helps 
[ее 1 properly support 


ain 


The Mattress with 
Easy Push Button 
Firmness Control! 
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your back and spine. : 
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Lobster Technology, a Hancock- 
based aquafarm raising lobsters for 
commercial sale. 

A good source for more informa- 
tion about lobsters is the University 
of Maine's Lobster Institute: http:// 
www.lobster.um.maine.edu/lobster/ 


Patented 
Air Chamber 
е 


ae У. 
SELECT COMFORT ® sleep 


systems com i epe contour 


to your bo р ро, 


Metal coil mattresses 
can create uncomfortable 
pressure points and 


support your back and spine, provide uneven 
and reduce pressure он. support over time. 
TRY IT FOR 90 NIGHTS! 


We're so sure you'll sleep better on air, 
you can take up to three months to decide, 
or your money back.You've got to sleep 
on it to believe it! 


For a FREE VIDEO and Brochure, call now! 


1-800-831-1 211 | 


T es! Please rush me a FREE 


Video and Brochure. i. 
Name = l 
ا‎ ! 
3 i City Starê | 
gl Zip Phone 
2 і Еж, 697 ›{ 
Е 2 
i SELECT COMFORT i 
С 
+ 1 Mail to: Select Comfort Direct Corporation | 


6105 Trenton Lane North, Minneapolis, MN 55442 


Why is there no channel 1 on 
broadcast TV? 
Bill H. Cicio 
Massapequa Park, N.Y. 


ONCE UPON A time, there was one. 
After World War II, a great demand 
arose for broadcast locations on the 
electromagnetic spectrum. Because 
of this demand, the Federal Com- 
munications Commission re-evalu- 
ated the spectrum in 1945. The 
agency allocated the frequencies 
from 44- to 216MHz (megahertz) for 
use by commercial television—that 
is, VHF channels 1 through 13. 

In this move, VHF television 
took over frequencies in the 72- to 
76MHz range that were previously 
allocated for nongovernmental land 
and mobile use (such as CB radio 
or analog cordless phone, for exam- 
ple). In 1948, the FCC re-evaluated 
the spectrum once again and decided 
to reallocate the beginning of the 
VHF space (44- to 50M Hz) to non- 
governmental land and mobile use, 
compensating for the bandwidth 
lost earlier. That was the space that 
channel 1 occupied. Rather than 
recalibrate all of the frequencies 
for the remaining VHF channels, 


the FCC simply deleted channel 1. 


How dothey make those tiny round 
balls used in ballpoint pens? 
Karl Cigoi, Jr. 
Seweckley, Pa. 


THOSE TINY round balls withstand 
more than 60 hours of precision 
grinding before they are ever fit to 
be fitted into pens. That's because 
the material used in ballpoints, tung- 
sten carbide, is a very hard metal. 
The process starts with “some- 
what roundish pellets of tungsten 
carbide," says Herlan Pedron, who 
oversees the production of about 
three million pen balls a day at Bic's 
Milford, Connecticut, plant. The 
oversized pellets are poured onto 
grooved plates and settle in the cir- 
cular channels with only their tops 
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These services are needed in your town! 


Train with NRI in your choice of five in-demand fields: 
Home Inspection * Air Conditioning, Heating, and Refrigeration 
Locksmithing * Building Construction * Automotive Servicing 


[= veryone wants to get ahead, aR Hi | 
lm but many people don't know e; - | >] P m.s 
where to start. Let NRI show you 
the way — with five exciting 
opportunities that add up to good 
money, advancement on the Job, 

+ even a business of your own! With 
NRI training, you start with the 
basics, then build your skills a step 
at a time, so you gain professional 
know-how through practical 
experience. And unlike other home 
study programs, NRI gives you the 
"tools of the trade" to train with 
and keep — just another great 
benefit of training the NRI way! 
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You'll have no trouble getting your ASE 
certification once you take the course that 
Richard Petty, America’s #1 stock car racer, 
calls the best of its kind. With NRI training in 
automotive servicing, you'll learn how to 
troubleshoot today’s computer-controlled 
automotive systems — as you work with 
—$ чу professional tools you'll use every day on the 
@ | job. Whether you want to fix your own car or 
| truck, or open your own shop, NRI 
prepares you for sure success in 
Automotive Servicing. Send for 
complete details today! 


NRI can help you 
make it happen! 


Whichever course you choose, you get 
everything you need to get started fast 
— the skills and know-how to do the 
job right, plus the tools and equipment 
you need to start your new career or get your 
business off the ground. And you always have 
the full support of your NRI instructor — even 
after you've completed your training! Don't 
wait another minute — send for your free NRI 
catalog today! 

If another ambitious person has already 
sent in the coupon, write to NRI Schools, 4401 
Connecticut Avenue, NW, Washington, DC 
20008. Or... 


"Lure WEN 
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Cash in on the growing demand for 
home inspection services and earn good 
money whether you work full time, part 
time — even in a business of your own! 
With NRI training, you master every 
important phase of the home inspection 
process, using the tools that every 
successful home inspector needs — 
including a powerful 486DX2/66 MHz computer system with 
Windows 995 arid Quicken? financial planning software! Get 
more details in NRI's free catalog — send for yours today! 
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Start earning big money as a locksmith, even while you learn! We mr 1 
With NRI's Master Locksmithing course, you get all the tools | ! 
you need — including a professional Ilco 027A Key Machine — CALL 1-800-321-4634, EXT. 2092 
to make keys, repair and replace locks, install home security systems, 

and more! New expanded training includes automotive lock 

servicing and electronic security, making the opportunities for an 

NRI-trained locksmith even greater. Take the first step to 


success...send for your free NRI catalog right away! S chools 
Building Construction 4401 Connecticut Avenue, NW 
PSS EES WERE E S == ne ا ا‎ | Washington, DC 20008 

You can make great money as a foreman, supervisor, or contractor 

in your own business with NRI training in Building Construction. Cheek one FREE catalog only 

NRI's easy-to-digest lessons and practical projects teach you the Home Inspection Small Engine Repair 

skills and professional secrets of carpentry, masonry, roofing, even Locksmithing Electrician 

wiring and plumbing. Plus, you'll actually frame a house in | | Building Construction Gunsmithing 

miniature — now that’s hands-on experience! For more details, send Air Conditioning, Heating, Microcomputer Servicing 

for your free NRI catalog today! & Refrigeration TV/Video/Audio Servicing 
gO ere — : T Automotive Servicing Computer Programming 
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With NRI training in Air Conditioning, Heating, and Refrigeration, | namis Age | 

you can land a good-paying job, pick up extra income in your spare | = | 

time, or even start a business of your own. This course covers | Address | 

everything — from installing heat pumps to maintaining commercial — , ! 
+ refrigeration systems — while giving you hands-on experience with | City/State/Zip — 

the very tools you'll train with and use on the job. You'll find more | EA Distance Education. | 

details in NRI's free catalog — send for yours today! . A Division of The McGraw-Hill Companies and Training Council 0452-1296 | 
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substance tough enough to wear 
down tungsten carbide. Finally, 
pressure is applied to the top plate 
while the bottom one rotates. As 
the tungsten carbide pellets tumble 
against the sides of the channel, the 
plate above, and each other, the dia- 


exposed. A second plate, this one 
heavy and flat, rests atop the pel- 
lets, making a kind of sandwich. A 
spiked oil is injected between the 
two plates, bathing the pellets in a 
slick mixture that contains pow- 
dered diamonds—about the only 
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| All Terrain 
| Technology... 


f Fo 90 years Schrade Knives has provided you with quality 
" апа workmanship in the field апа оп the job. Now Schrade 
ү} has developed these traditional attributes into a unique knife 
7 апа accessory carrying system for active, outdoor people. 
| The Schrade Cliphanger System is a line of lightweight 
j 3 knives, each with an advanced quick release 
i fastening system. 

1 The easy open/easy close mechanism 
| provides convenient, one handed 


ч access to your knife апа 
| accessories while 
|| completing 
i the task. | 

T With indestructible t 
Zytel handles and Schrade* 1 
i فى‎ stainless steel blades, Schrade's i 
\ کے‎ Cliphanger is the cutting technology | 
ү for all terrain. ! 

a yt | 

| iphanger | 

| | 
| | | 
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Made in L.S. A. © 1995 Imperial Schrade Corp. 7 Schrade Court, Ellenville, NY 12428 


= J : — d 
p - : اک کاک س ےکی‎ cm А = 


120 


mond flakes gradually abrade away 
their rough edges. 
According to Pedron, grinding 


specialists stop the plates several 


times during the days-long smooth- 
ing process, remove and clean the 
ever-more-rounded pellets, and test 
them. The end result is a round ball 
that’s neither too smooth—ink 
wouldn’t adhere to a perfectly 
smooth ball—nor too rough. 


Why doesn’t the auto industry make 
windshields that won't break? 
Mfreed@aol.com 


SAFETY IS ONE of the main rea- 
sons. “In an accident, you definitely 
don’t want your head hitting some- 
thing that isn’t going to yield,” says 
Kyle Johnson, a spokesman for 
General Motors. The glass used in 
autos, trucks, and buses not only 
yields, but breaks into rounded 
pieces rather than sharp shards. 
Also, the plastic used in unbreakable 
windows is difficult to form into 
curved windshields, says Johnson. 
Cost is another factor. Compa- 
nies like Executive Armoring in San 
Antonio, Texas, will replace your 
auto's safety glass with bulletproof 
glass for $30,000 or more. Too expen- 
sive? They'll install something that 
isn't bulletproof but *that will make 
it almost impossible for a car thief 
to break" for less than $15,000, says 
Jorge Resendiz, Executive Armor- 
ing's international sales manager. 


Why can we cross our eyes inward 
but not outward? 
Natalya Skousen 
Colebrook, N.H. 


WE CERTAINLY have all the nerves 
and muscles needed to make our 
eyes move outward, otherwise we'd 
never be able to look sideways. But 
we can't simultaneously turn them 
outward, because that's not on the 
list of brain-approved activities. 
Eyes straight forward is the position 
that offers the maximum field of 
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cause lefties are more vulnerable to 
accidents, presumably because they 
are forced to use tools and follow 
procedures devised by and for right- 
handed people. But the diminishing 
numbers of lefties may merely be 
the result of greater pressure 70 or 


proportion of left handers in North 
America declines with age, from a 
high of about 15 percent at age 10, 
to 5 percent at age 50, and less than 
1 percent at age 80. According to 
psychologists Stanley Coren and 
Diane Halpern, this happens be- 


binocular vision. To see something 
up close, though, the eyes automati- 
cally turn inward a bit—crossing 
your eyes is merely an extreme ex- 
tension of that action. But if both 
eyes were to turn outward, binocu- 
lar vision would be lost, something 
the eyes’ “central control won’t al- 
low,” explains Dr. William Power, an 
instructor in ophthalmology at Har- 
vard Medical School. 
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Why are there more right-handed 
people than left-handed? 
Shane Marks 
Belle Chasse, La. 


FUTURE ^ 


Let Бер. -Belsaw train you in one of several high 
income professions where you can be the boss of your 
own business. It's that simple. If you're presently working 
for a large company or even another individual, you know 


THIS TOPIC generates plenty of 
theorizing and lots of controversy, 
but no scientifically solid answer. 
It's a classic nature vs. nurture de- 


bate: Is handedness hard-wired into 
our brains or is it learned? 

Probably a combination of the 
two. Brain asymmetry can be seen 
early in fetal development, with the 
left side usually dominating. That 
makes right handers, since the left 
side of the brain controls the right 
side ofthe body. Sometimes, 
though, the developing brain is 
more symmetrical, a condition that 
may allow the right side of the brain 
to dominate and potentially produce 
a southpaw. 

Potentially, because there are all 
sorts of cultural pressures against 
left handedness. In many countries 
the left hand is considered dirty or 
evil, and virtually everyone uses the 
right hand for writing or other pub- 
lic actions. A similar anti-left bias 
has been gradually fading away 
here—a generation or two ago, 
grammar-school teachers routinely 
discouraged youngsters from writing 
with the left hand. Since that prac- 
tice has been largely abandoned, 
the proportion of left-handed adults 
in the United States has risen from 
about 5 to 13 percent of men and 
ll percent of women. 

Another complicating factor: 
Some studies have shown that the 
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where the profits go. While you may work hard to produce those ^ 


profits, only a little ever trickles down to your pocket. 
You can change all that with training in an area that you'll find interesting, reward- 
ing and profitable. Since 1926, we've been training people like you to succeed in 
businesses of your own. With our exclusive Foley-Belsaw method of training you 
learn step by step the technical skills and the business skills you'll need to run your 
own profitable and successful business. 


Locksmitbing. 

Americans demand greater 
protection, this is a high 
demand field. 


Small Engine Service & 

Repair. There are mil- 
lions of small engines in use 
today. Make $45 in just 1/2 
hour for a simple tune-up. 


Saw & Tool 

Sharpening. A business 
where 90 cents on the dollar 
is cash profit! You'll earn the 
money, the machines do the 
work. 


VCR Cleaning, 

Ж Maintenance & Repair. 
VCRs are in nearly every 
American home. Make up to 
$50/hr. in fast growing field. 


Upbolstery. As furniture 

prices rise and quality 
decreases, it makes sense to 
pursue a career in upholstery. 


Professional 
Woodworking. Build 
over $3,000 worth of valuable 

furniture while you learn! 


Computer Repair, 

Maintenance & 
Upgrade. The computeriza- 
tion of America is taking 


place! Jump on a high paving 
occupation with an unlimited 
future. 
Computer 
Programming. 
Programmers with the right 
skills command top dollar. 


IV/Satellite Disb. The 


demand is big for the vari- г 


ety іп entertainment only а 

satellite dish can provide. 

1 Gunsmithing. Skilled 
gunsmiths charge up to 

$50 per hour for simple 

repairs. 


1 Vinyl Repair. Just a 

few days’ practice and 
youre ready to do repairs for 
рау. The process is easy and 
the demand never ends. 


I Computer Specialist. 
Learn word processing, 
spreadsheet and data base 
applications. 
1 P Electrician. Ina 
business of your own 
or working in the commercial 
or residential field you can 
make top dollar. 


1 | Computer 
Networking 
Specialists. Learn the skills 
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Best of all, Foley-Belsaw helps you every step of the way. Plus, once you 
start your business we're there to help you with technical support, parts, 
tools or inventory. You're the boss and we work for you. 
| It just makes sense! Call or send for your free opportunity kit 
today. Get the details about "hands on" training in one of these 
fast growing fields. 


required to make big money 
tying Personal Computers 
together to make efficient 
operating systems. 

Fill in and mail coupon below or 
Call Toll-Free 
1-800-487-2100 
to receive full information and details 
free by return mail. 
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Foley-Belsaw 
Institute _ 
6301 Equitable Rd. 


' Kansas City, Mo 64120 


| Please check only ONE of the following. 


Q Locksmithing 12885 
lJ Small Engine Repair 52761 


| U Saw & Tool Sharpening 21700 
| Q VCR Repair 62575 


J Upholstery 81301 

J Woodworking 43632 
Computer Repair 64472 

О Computer Programmer 35295 
J TV/Satellite Dish 31347 

J Gunsmithing 92377 

Vinyl Repair 71234 
Computer Specialist 38140 

J Electrician 95147 

J Networking Specialist 39127 
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80 years ago against use of the left 
hand, says Michael Peters, a psy- 
chologist at the University of 
Guelph in Ontario. 

Why isn’t everyone right handed? 
British psychologist Marian Annett 
has speculated that if left-handed- 
ness is partially a genetic trait, then 
lefties may be nature’s way of ensur- 
ing that the human brain doesn’t 
get overspecialized on the left side. 


What causes birthmarks? 
Donald Chau 
donaldch@vcn.be.ca 


DERMATOLOGISTS and develop- 
mental biologists are still seeking 
answers to this question. Birth- 
marks generally aren’t inherited, 
ruling out a “birthmark gene.” Nor 
does any evidence link them to 
anything a woman does or sees or 


eats during pregnancy, contrary to 
old wives’ tales. 

Types of birthmarks range in the 
hundreds, says Dr. Karen Wiss, di- 
rector of pediatric dermatology at 
the University of Massachusetts 
Medical Center. There are, however, 
a few main categories. Vascular 
birthmarks, caused by an excess of 
blood vessels, include hemangiomas, 
which are purple or reddish, and the 
more common macular stains, 
which are fainter and milder. Macu- 
lar stains called angel’s kisses are lo- 
cated on the forehead or eyelids; 
when they are found in the back of 
the neck, such stains are called stork 
bites. Angel’s kisses almost always go 
away by age two, while stork bites 
may last into adulthood. 

Pigmented birthmarks, such as 
cafe-au-lait spots and nevi, or moles, 
are the result of too much pigment 
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accumulating in the body's skin cells. | 
Until recently, birthmarks were dif- — | 

ficult to remove. Today, laser surgery 

is an effective treatment for many { 

kinds of vascular birthmarks, but not ۲ 

for pigmented birthmarks, says Wiss. { 


Why is there aloud “boom” whena 
plane breaks the sound barrier? 
ityl @centuryinter.net | 


THERE ISN’T a single sonic boom | 
generated when а plane (or a missile | 
or the Space Shuttle or anything | 
else) breaks the sound barrier. In- : 
stead, as long as a body moves faster | 
than the speed of sound, it creates a [ 
whole carpet of booms along its path. | 

Picture, for a moment, a jet j 
fighter as it cuts across the sky. At | 
subsonic speeds, the plane pushes a | 
pressure wave ahead of it that acts | 
like a wedge to part the air, which 
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is pleased to offer a Retail 
Display Plan available to all 
retailers interested in earning a“ 
display allowance on Popular: 
Science. To obtain further 
details and a copy of the formal ' 
agreements, please write to 
Warner Publisher Services, RDA 
Department, 9210 King Palm“ 
Road, Tampa, FL 33619. Under 
the Retail Display Plan, in con- 
sideration of your acceptance 
and fulfillment of the terms of 
the formal contract, you will 
receive a display allowance on^ 
each copy sold by you. This plan 
will become effective with all 
issues delivered to you subse- 
quent to the date your written 
acceptance of the formal Retail 
Display Agreement is received’ 
and accepted by our company. 
This offer is valid in the United 
States and Canada only. | 
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The First Affordabl 
144v Cordless Drill, 


Forget paying $200 or more for a quality 14.4-volt | Р й 
cordless drill. As part of a nationwide media cam- | prr 
paign, the world's largest cordless drill manufacturer Guaranteed! 
has authorized us to introduce this industrial 14.4v 

powerhouse at an unheard of $59"! 
Uic awesome 14.4 volt cordless power 


in your workshop, RV, boat, yard or any- 
where. And, do it for an incredibly low price! 
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then slides over and around the 
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plane. But at supersonic speeds, the 
air can’t get out of the way and is 
compacted into a high-pressure 
shock wave that streams away from 
the aircraft in a cone-shaped pat- 
tern, explains Kevin Shepherd, head 
of structural acoustics at NASA’s 
Langley Research Center, When 
this wave hits you on the ground, 


Perfectly 
balanced 


T-handle 


: | ) But, don’t take my word for it. Check the desian 
, You register the sudden increase in home improvement centers. Check the catalog grande un 
| A air pressure as a thunderlike boom. houses. Check other ads in this magazine! its own! 
d No. I'm not trying to send you to the 


Sey MESE 


А eae I EMI UE: 


рача вро 


Two booms, if you listen carefully 
enough—one from the nose’s shock 
wave and one from the tail's. Ф 


We have listed the city and state for 
companies mentioned in our articles. - 
For further assistance: 
E-mail: PSReader@aol. com 
Fax: 212-481-8062 


SUBSCRIPTION INQUIRIES 
For subscription or delivery problems, 


or change of address please write to: 


Popular Science 


Harlan, Iowa 51537 


E-mail: PSCUSTSERV@aol.com 


competition. I want to prove to you that this is 

easily the cordless drill bargain of a lifetime! 
TRY IT YOURSELF RISK-FREE 

Go ahead. Feel the balance. Feel the power. 

Challenge this drill with your toughest pro- 

jects. If it doesn't exceed your expectations, I 

insist you return it within 30 days for a no-ques- 


even if you return the drill set. You're guar- 
anteed to come out ahead no matter what! 


One of the most 


powerful weapons in the fight; 


against crime. 


To order your 14.4-Volt T-Handle Cordless 
Drill/Screwdriver Set with carry case, battery 
charger and battery, call toll-free, 1-800-925-2005 
or send your check for just $59% ($6* S&H). 
Item No. 101-151. Limit 2 per customer. 

Extra batteries are $29” each. ($3° S&H). 
Item No. 102-181. CA res add sales tax. FREE 


| H OW TO CO NTACT U s tions-asked refund of the full merchandise price. Bonus for the first 1,000 orders. 

Address: 2 Park Ave., FREE BONUS! I Heavy Duly 3/8" Jacobs" Keyless Chuck 
; New York, NY 10016 If you're among the first 1000 people who E 6 Precision Clutch Settings 

| Fax: 212-481-8062 take advantage of this exclusive direct offer, E 145 іп. lbs. of Torque. 

| or c Pp а и ы E 0-600 RPM, Variable Speed, Reversible. 
i ARTICLE INQUIRIES y afe E Long-Running 14.4 Volt Battery 
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| QUESTIONS FOR FYI SS 

We answer your questions in the - > Те Best” н< 

| ‘Ask Popular Science section of FYI. 7 mire х = 

| Only letters for publication can be SAAN 

| answered. 

i Emai. Rob Barkan cam: Haven't you always wanted a weather station? The 
| кытан: Sant Cie AREER Weather Monitor || makes a state-of-the-art weather 
| POPULAR SCIENCE ONLINE monitoring system affordable enough for home use! 
| Visit our World Wide Web site at FEATURES INCLUDE: " 

F ae LEN OC. | • Inside & • Inside • Instant Metric 
| VEDI WWW PAPEN Рю Outside Temps Humidity Conversions 
Ё | • Wind Speed —— * Wind Chill • Outside Hum. 
í LETTERS Pit: & Direction e Alarms & Dew Point 
: Comments may be edited for space «Валии „Надана „гт, 
| and clarity. We regret that we can- Sigel gow us 

| not answer unpublished letters. 

i E-mail: PSLetters@aol.com 1 -800-678-3669 

i D Arik гү T nna FARRER жаца TRUST M-F 7 a.m. to 5:30 p.m. Pacific Time» PS672E 

i | opu ar ! | J ICE and open spaces not only о FAX 1-510-670-0589 • М/С and VISA 

| | | on | PUBLIC One-year warranty + 30-day money-back guarantee 

i | make cities more beautiful, | 
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they also help reduce crime. 
Call 1800 714 LAND. 


3465 Diablo Ave., Hayward, CA 24545 


Booklets and catalogs 
listed below provide 
reliable information and 
specifications to help you 
in planning the purchase 
of a variety of products or 
services offered by these 
dependable companies. 


1. The 1996 Mitsubishi Galant 
The two of you will be very happy 
together. For the dealer nearest you, 
or fora free brochure, call 1-800-55- 
MITSU. 


COMPUTERS | 


2. PSION is an international 
computer company committed to 
manufacturing and marketing 
portable computers and software 
designed to increase personal and 
corporate productivity. Psion leads the 
field in the development of handheld 
business solutions. Free. 

3. DATASTORM 

Discover the world's best-selling 
integrated fax and data communi- 
cations software! The solution to get 
totally connected! Free. 

4. POINTCAST INC. developed the 
PointCast Network-the first news 
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network that broadcasts personalized 
news and information directly to.a 
viewer's computer screen. Viewers of 
this service enjoy "pointcasting'-the 
ability to broadcast breaking news 
according to the interests of each 
individual user. Anyone with Internet 
access can download PointCast at 
http://www.pointcast.com. Free. 


| ELECTRONICS 


5. CAMBRIDGE SOUNDWORKS' 
catalog has specials on svstems and 
components from Philips, Pioneer, 
Denon, and Cambridge Soundworks, 
including complete Dolby Surround 
systems starting at only $999, Free. 


6. OUTDOOR WOOD FURNACE 

The Classic line of outdoor wood furn- 
aces by Central Boiler provides all the 
warmth of wood heat with none of the 
hazards. They deliver thermostatically 
controlled heat for homes, shops, 
buildings, greenhouses, etc. with 24 to 
72 hours between fills. Classics come 
inseven models and adapt to forced air 
furnaces, boilers, in-floor heating 
systems, and water heaters. 1-800.248- 
4681 or 218-782-2575. Free. 


Т. CORDLESS SAWZALL А two- 
page brochure from Milwaukee 
Electric Tool Corp. provides features 
and benefits of the first cordless 
reciprocating saw in the world. Free. 
B. MINWAX-TIPS ON WOOD 
FINISHING Free 30-page booklet. 


Time-saving tips and easy how-to 


Please send me the items 
circled below: 


1. Free 7.Free  13.Free 
2. Free &.Free 14. Free 
3. Free 9.Free  15.Free 
4. n/a 10.Free 16, £1.00 
5. Free 11. Free  17.Free 
6. Free 12.Free 


Popular Science December 1996 
Offer expires February 1, 1997 
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instructions. Details on beautifying 
and protecting new wood, plus 
restoration techniques for old wood. 
Many wood projects are outlined step- 
by-step, with more than 50 photo- 
graphs plus color charts. Free. 

9. STERLING PLUMBING GROUP, 
INC., a Kohler Company, manu- 
factures decorative faucets, composite 
and stainless steel sinks, tub/shower 
doors, toilets, and bathroom fixtures 
all designed for the do-it-yourselfer. 
]-800-STERLING. Free. 

10.THE COMPLETE GUIDE TO 
ROOF WINDOWS AND SKYLIGHTS 
Create light-filled spacious interiors in 
new home and remodeling projects 
with VELUX Roof Windows and 
Skylights. Free, full-color guide is filled 
with design ideas to brighten every 
room in your home with natural light. 
Write or call toll-free 1-800-283-2831. 
11. HORSEPOWER HANDY CLAMP 
‘Turns a work surface into a versatile 
clamping center! Lock work in place 

to improve safety and accuracy. 
American Tool Companies. Free. 

12. QUICK-GRIP BAR CLAMPS 
Revolutionary QUICK-GRIP Bar 
Clamps come in a variety of sizes and 
are perfect for woodworkers, DIYers 
and/or craft enthusiasts and hobbyists. 
American Tool Companies, Free. 


| PERSONAL CARE . 


13. PHARMACIA & UPJOHN, INC. 
Impotence can be successfully treated 
in almost all cases. Send for a confi- 
dential Free Information Kit from 
Pharmacia & Upjohn, Inc. to find out 
more. 1-800-867-7039. Free. 


Please send check or 
money order to: 


POPULAR SCIENCE 
P.O. Box 5018 
Pittsfield, MA 01203-5018 


Allow 6-8 weeks for 
delivery 


Enclosed is 

$ priced items 

$ 1.00 ship. & handling 
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PS CT INFORMATION 


RECREATION | 


14. TIGERSHARK Check out the 
exciting 1996 lineup of Tigershark 
Personal Watercraft. This colorful 
brochure provides detailed 
information on all the sharks, from the 
luxurious Monte Carlos to the hot new 
Daytonas and value-packed Montegos. 
Call 1-800-5-TSHARK. Free. 

15.1.1. BEAN Providing value, gear, 
and clothing for people who love the 
outdoors. Products that stand up not 
only to Mother Nature, but also to 
Father Time. Backed by our 100 
percent satisfaction guarantee. Send 
for your catalog today. Free. 


— TECHNOLOGY 


16. THE SHARPER IMAGE 
America's favorite catalog for the latest 


technology, new original products, and 
unique gifts. Only $1.00. 

17. WHERE SCIENCE COMES . 
ALIVE Inside the ‘Scientifics’ 104 page 
color catalog vou'll discover more than 
5,500 items from Edmund Scientific. 
A fascinating source book for young 
scientists searching for creative ideas 
that can be adapted for many science 
fair projects. Free. 

E-mail: scientifics@edsci.com. 


ONLINE DIRECTORY 


A listing of World Wide Web 
addresses of advertisers in 
Popular Science. 

Air Force 

http:/ /www.airforce.com 
Ace Hardware 

http:/ /www.acehardware.com 
Jack Daniels 

http:/ /www.jackdaniels.com 
Nintendo 
http://www.nintendo.com 


RCA 
http:/ /www.rca.com 


Texaco 
http:/ /www.texaco.com/tlc 
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Are Made, 
Not Born. 


Know How Is Still 
The Best Aphrodisiac. 


d aking love is an art. And like any artistic 
endeavor, the better the technique, the better 
the end result. We believe that each of us, no matter 
how "experienced," can benefit from learning new skills. 
The Better Sex Video Series introduces new worlds of 
sexual experience by giving you and your partner the 
opportunity to watch, listen, and learn together. 


The Better Sex Video Series helps you master the 
techniques that lead to exciting lovemaking. Each 90- 
minute video balances enlightened commentary by 
Dr. Judy Seifer, a nationally recognized expert on 
sexuality, with beautifully filmed explicit scenes of 
couples in intimate 


situations. The series THE s- 

opens doors to areas Better Sex 

you may not have Video 
SERIES* 


discussed with your 
partner. It tantalizes 


with ideas that may Over One Million Sold! 
be new to you. And 


it provides a quiet -— БЕН 
oasis of intimacy in Plain Packaging Protects Your Privacy 


your often hectic lives. 


If you and your partner are ready to venture into 
a new world of intimacy, join the hundreds of thousands 
of couples who have already ordered The Better Sex 
TELA em Pom Video Series today. And find out for yourself how great 
tc f 2 ^ NES lovers are made. 


For fastest service call toll-free 24 hours/ 7 days 


SPECIAL OFFER! Originally $29.95. Now Only $19.95 1-800-955-0888 


FREE VIDEO OFFER = ot Ê5 
All orders will receive a free 28-minute video The Guide To Advanced Sexual Positions. — [w ARNING he Better Sex Video Series is highly nli " 
Discover even more creative ways to ignite intense sexual excitement . MEIN is intended for adults over the age of 21 only. 
: IEEE 7. —-——————————————————— 4 


The Sinclair Institute, Dept 8PS8, PO Box 8865, Chapel Hill, NC 27515 Name 


Vol. 2: Advanced Sex Techniques (#9502 | 29.95 | 19.95 | — — | Address 
Vol. 3: Making #9504) [29-05 | 19.95 | (ity 
Buy The 3-Volume Set and Save $10 (#9506 | 49.85 | = 
_ Guide To Advanced Sexual Positions (#1225) (with Purchase) | FREE | — | State__ _ Lip 
"n І h li ; LI 
[7] Bank Money Order [T] Check CC] VISA [E] Mastercard [C] amex 9° ERR wd Signature 


(1 CERTIFY THAT | AM OVER AGE 21] 
NC orders please add 6% sales tax. Canadian Orders add U.S. $5 shipping m Tapes are VHS only m Sorry- no cash or C.O.D. 
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Celebrate July 4th & All Events 
CARBIDE CANNON 


BIG BANG! 


Mammoth Cannons shoot 

with terrific BANG! Have 

a bang-up time at special 

events. Uses powdered 

carbide ammo. Hundreds | 

of shots for few cents. All metal construction with large, 

rugged cast-iron wheels. Machined brass mechanism for easy 
loading and firing. Authentic turn-of-century design. Hand- 

some decor when not in use, Made in USA to last a lifetime. 
Available in 3 sizes: 9” cannon, $49.95 ; 17" cannon, 
$89.95 : 25" cannon (shown here) with rapid firing and 
automatic loading, $119.95 postpaid. The larger the cannon 
the louder the bang! Carbide ammo, about 100 shots, $6.00; 


3 packs for $15.00. Send check, money order or call. Visa, | 


MasterCard accepted by mail or phone. Give card number & 
expiration. Money-back guarantee. Send for FREE CATALOG! 


The Conestoga Co., Inc., Dept PS, PO Box 405, Bethlehem, PA 18016 | 


** Call 1-800-987-BANG (2264) 


бл: 


" 48”DSS DISH ко 


Now Descrambled | 
PT Channels, Movie, Local Blackout 
Sports, Special Events, Sports 
Buy New Access Card Today 

Where To Get One & How Much 


send о: 055 DESCRAMBLERS ! 
Unit 133, 6822 22nd Ave. No, St. Petersburg, FL 33710 


Setup cem er foundry! Build a low-cost, — 
furnace! Melt aluminum, brass, iron, more! Pour 
ingots, machine parts! Discover complete ans, how- 
e. & secrets! Highest quality how-to ‚ new and 
old, show you how! Write for a complete catalog! 


Blacksmithing and forging @ 
manuals, books, plans, 
projects, and much more! 
Write for a catalog! 


BUILD A . 
LATHE! 
Build a metal cutting 
lathe, shaper, mill- 
ing machine, sheet 


metal brake, band- +H | E. 


saw, more! Learn to 


" 
ج 


restore machine tools, spin metal, | 
more! Build one-lung gas engines, | 


| Stirling & steam engines, boilers, 
i knives, more! Watchmakers' hand- 
24 book, locomotive construc- 
tion, carbon arc torch, scroll 

saw, more! Write! 


IP Write for your personal copy 
of our giant metal working cata- 

peg log! Learn secret skills! Hun- 
J dreds of guaranteed quality 


books! You'll be amazed! Write | 


for a complete catalog TODAY! Do it NOW! 
END YOUR NAME AND ADDRESS TO: 


t 


Box 538-ETW, Bradley IL 60915 


Yes. it 5 really possible by making and <a 
selling bright colorful Васіде- А- М Р cm 


buttons Buttons are proven money 
makers at fairs. flea markets, соп- 
ventiGns. OF anywhere people 


congregate. They re fast and easy x 


to make with Badge-A-Minit and 
expensive! 

Send for a FREE tull color 
catalog or send for a 

Starter Kit, only 529.95 

plus $4.25 shipping 

(IL residents add $1.87 taxi 


Badge-A-Minit, Dept. P51796 Box 800. | LaSalle, IL 61301 
CALL 1-800-223-4103 


| The World's Best Creeper! Big 5". x: 


wheels (guaranteed for life) roll 
easily on driveways, roadsides, even 
packed dirt & gravel! Low 1" 
clearance, smooth comfortable shape. 
Only $119.95! 1-800-266-3321 


MasterCharge and VISA accepted 


Hand-held ELECTRONIC INSECT CATCHER 
U.S. and other country patents 
See p. 17 7/96 Popular Science" What's New" 
The device can kill, with electronic shock, 
mosquitoes, flies, cockroaches, spiders, ants, wasps, and 
many olher bugs which are on a plane, corner, or in the air. 
30 day money back guarantee. US $49.95 + S&H $6.95 
(batteries not incl.) Send Check or M/O to 
TRIWIN NOVELTIES LTD. 


WwWww.triwin.com 


World's bunt home 
eather station* 
— only $379 


others from $179 


Features superbly accurate: 
€ barometric pressure e 3-hr. pres- 
sure change € indoor/outdoor hu- 
imidityf € dew pointy € wind 
speed/direction ® indoor and out- 
door temperature € wind chill 

\ temperature € rainfallt. 

Instant ac- 
cess to: @ cur- 
rent values ® 

today's highs 

and lows е yes- 

terday's highs 

and lows e 

long term highs 

and lows e 

time/date for all highs/lows ® rain totals? for 

today, yesterday and long term ® alarms, and 
much more. Over 100 values in all! 

Versatile 4 mode serial port makes it easy 
to record data automatically or monitor values 
remotely by phone, modem or radio link. 

The ULTIMETER 2000 is a great value; 
only $379 + shp'g. (TOptional sensors add"1.) 

Ж Even WeatherWatch Magazine (May, 
‘96), known for its hard-hitting, authoritative 
reviews, concludes “the best we have seen.” 

Call or write for free brochures 


1-800-USA-PEET 


or 908-531-4615 FAX: 908-517-0669 


1308-612P Doris Ave., Ocean, NJ 07712 
Visit our Home Page at www.peetbros.com. 


STEEL RUST REPAIR PARTS 


Restore your car, van or truck to showroom condition 

| with TABCO parts. Over 100,000 domestic and foreign 

| parts, available for immediate delivery. ` 
Send $5 (refundable with order) for illustrated catalog 

with instructions to install TABCO parts. 


ТАавсо pm тант. 


11655 Chillicothe Rd. • Dept. PS • 


Pre-cut dome home bri in a variety of floor plans up 
to 3,000 sq. ft. Complete kits stort as low os $6,795. 
Attractive, mds -to-assemble, energy-efficient. $12 for 
mL -poge catalog package. Color video $10 more. 
ddress: domehome.com - 
ЁЎ TIMBERLINE GEODESICS 
| 2015 Blake St., Berkeley, CA 94704 1-800-DOME-HOME 


SINGERS! REMOVE f ЖЕ 


Unlimited, Low Cost, Instantly Available 
Background Music from Original Standard 
does... etter and Does Everything Karaoke 


ну ао 
пе aude cg 


LT Sound Dept PS-1 f 
7988 LTParkwa 


ч ‚ — AT. 4 “А 
Lithonia, GA 30058 a Am yp 
24 Hour Demo/Info Request Line (770)482-2485-Ext 60 
When You Want Something Better Than Karaoke! | 


WOOD HEAT 


* Never be cold again! 
22 — * 20 year warranty 
» © Heats entire home 

)^ e Wood, Wood-oil, 

Wood-gas models 
* Forced Air or 

| Hot Water furnaces 

Ы iiser m the wood as other brands 
Call or write for factory direct catalog 


Charmaster? 


2307 C. HIGHWAY 2 WEST 


GRAND RAPIDS, MINNESOTA 55744 
218/326-6786 or 218/326-2636 E 


FOR SPEEDIER DELIVERY 
PLEASE USE YOUR 
ZIP CODE 


= 


DO YOUR OWN 
MACHINING? YES! 


The Smithy 3-in-1 lathe-mill-drill 1 e 
| gives you all 3 basic 

machine tools in one 

easy-to-use benchtop 

machine. Have fun, 

save money and time 

too. Thousands sold. 

For shop, business, 

home. 


Four machines to choose from starting at $895! Backed 
by service, training, books, videos, customer hotline. 


NUM 1-800-345-634 
or write ®© Smithy. АЛЕ Amor Mil 4106: ABI 


"Like owning a machine shop" 


SHOP-TASK f 


Operator 
P512 


* Technical Support Line 
« Spare Parts Line 

t * 24 Hr. Fax: 206-566-0175 
* Videos, Books, Projects 


YOU CAN DO IT! 


MACHINING MADE EASY 


Findallthe water you need 
[T witha water well you 
drilled yourself! 

| Since 1962, thousands of gardeners 
and homeowners have discovered 
the Hydra-Drill™ secret. They 
drilled their own wells! You 
can, too. Call or write us 
today and we'll send you a 
big, free package of 
information about g 
| your own well with the 


Hydra-Drill™ We 


you need for 
your home water 
= re uirements, 
including pumps 

3 and tanks 


Ask about our “How To...” 


Call Today for FREE 
Water Well Drilling 
Information Package 


1-800-333-7762 


ин кй ш ea аш uum 7917 
n Шш ШШ ИШ эй 
! 7917 Anderson Road 


Opelika, AL 36802 
О YES! Send the FREE INFORMATION PACKAGE and 
the illustrated quide HOW TO DRILL YOUR OWN WATER WELL. 


Print Nama — 


HEN 
i City/State/Zip = I 


Phone (must have) e za 
ШШШ шш ИШЕ 8 EE EE M M ЕШ 


carry everything | 


Yao could if your 
Office were a few 
steps from your bed- 
room! Join the 25 mil- 
lion Americans who 
are now working out 
of their homes. Get 
the real scoop on the 
work-at-home market 
from two FREE cas- 
settes recorded by 
George and Jeanie 
Douglass. 


They started a $50 mil- 
lion-a-year business 
from the basement of 
their home and they 
have already helped 
couples and individ- 
uals of all ages start 
their own home- 
based businesses. 
Find out 
how they 
can help 
you too! 


tI Eheu e dep 
ети a 


DECES 


For free cassette tapes and color literature 


Call 


E | || 
1 


There is absolutely no obligation. 
Or write: 


CBSI, CBSI Plaza, Ste. 4104, Sheridan, IN 46069 


THE DISH NETWORK. 
WHERE MORE 
ALWAYS COSTS LESS. 


PER MONTH 
Just do the math. $199 for the | 
complete 18" satellite system when you | 
subscribe to America's Top 40 CD" 
(including The Disney Channel and 30 
CD music channels) for only $300 a year. 
That's just $25 a month! | 
Can your cable company : 


= / 
match that? No Way! Ea S O RK 
b UN d 


РЕВ e 
Pei 1 
Atem a E f 
ME IBE я 
ean I D 


WHEN YOU PURCHASE 
1 YEAR OF AMERICA'S 
TOP 40 CD“ FOR $300 


М prices шый parses. ire تعفن‎ lo chomp: withos sole. Local ad 
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THE BEST BUYS IN SPIRAL STAIR KITS! 


RIAN 


* Diameters 3'6" to 70" 


eKits or Welded Units 


11-Riser Kit F.O.B. 
Broomall, PA 


SAFE, EASY-TO-ASSEMBLE KITS 
Metal kits in stock for immediate shipping or pick-up! 
SHOWROOM / WAREHOUSE LOCATIONS IN: 


Broomall, PA 
Pomona, CA 
Sarasota, FL 
Houston, TX 
Chicago, IL 
Stamford, CT 


(610) 544-7100 
(909) 598-5766 
(941) 923-1479 
(713) 789-0648 
(847) 952-9010 
(203) 325-8466 


From the Leading Manufacturer 
of Spiral Stair Kits 


TH 


“Diameters 4'0" to 6'0” 
*All Oak Construction 
* All kits available in any floor-to-floor height and BOCA/UBC code models. 


11-Riser Kit F.O.B. 
Broomall, PA 


E | anion ih ir Ki 
Ж 1 | 


UU — 4'0” to 6'0" 

* Weight Saving Cast Aluminum 

| Made in the U.S.A. 
Call or Write for Free 32 Page Color Catalog: 
Toll Free: 800-523-7427 Ext. P5126 Тһе Iron Shop, 
Dept. Р5126 ‚РО Box 547, 400 Reed Rd., Broomall, PA 19008 


Name Se ج‎ 
Address 


City State Zip 


or Visit our Web Site at http:/ /wwrw.theironshop.com 


THE IRON SHOP. 


©1996 The lron Shop 


„МГЕ СЕ. 


| : NU.TEK Cable TV Conve a 


A ELECTRONICS bar nu) 


Leading the way to excellence 


A GREAT gift idea 
з for that hard to buy for 
person on your list! 
STARGATE SST 
® Factory Installed 
DESCRAMBLER 
* Volume Control 
e Parental Control 


° Sleep Timer 
e Audio/Video Ports 


NOW Only!: $2793 He 


NU-TEK offers REPAIR SERVICES for all . 
brands of cable converters & descramblers. / 
Call (512) 250-5031 and press 4 


| for our technical support department. 


OP ULAR 


WE CARRY ALL MAKES AND MODELS 


SCIENTIFIC ATLANTA® *JERROLD? *ZENITH* 
PIONEER? ®STARGATE® *INTELESTAR* 


Picture Improving Energizer Cables 
Video Stabilizers s Universal Remotes 
Bullet Protectors & Immunizers 

; DEALER INQUIRIES WELCOME 
FULL WARRANTY GUARANTEED!! 


Сай for your Е REE са 
Internet at http 


f MEMBER OF THE MATIOMAL CONSUMER CABLE ASSOCIATION. = 


, 2 | 
E | | IL. 
; B ie Ж | 7 
i с тагара T] "= = ri nd E Tana — — =. 
=| 
= 
‘i E Г j i 
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luiti-Vistead 


ра‏ کو ا اف د 


Order Toll Free: @©| =) ` ا‎ e 
Converters 


1 -800- 835- 2330 Accessories 


. Order by C.O.D., Check-Via-Phone or VISA / MC | -— Fou: Mun 
Please have the make and model # of the equipment used in your area. е | | | Y ou Now 
So ا‎ | Renting from 
your Cable; 
Company is | . 
like money |: 


H AV E А 


save money 
by purchasing your cable 
equipment. By owning, 
you can still receive all 
down the | basic and premium 
ss р | scrambled channels 
Tube! through your cable 
company. We TE the ютей р prices « оп all major brand names 
oe Zenith, Jerrold, Scientific Atlanta, Tocom, and Pioneer. 
масша 


АМХ 
К. я 


CT TS. and | 
Üesrnar mblers mas be umen 
cording tà The Federal 
габа Television Cons urnar 
Protect юп wet Comcs on 
y 1092. 


ff, Tan fl к 
oP. OTT 
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So, if you аге > tired of the Даља cost of cable TV... 
k Add-on Cable Call for your free catalog "mei 
TE Temm | Сотрапу 
Са, Trucks, Boats, RV's, Molweydét.: Pools, ‘Hot Tubs, Docks, Airplanes, 
Machinery. Great for Workshops, Restoration, Paintbooths, Sandblasting, Camp or Temp. Shelter, 


Gov'nt & Industry Contracts, Greenhouses & More. § from 5° to 60' w, up to 30'h, Any Length. 
Galvanized, Steel Frame. Durable Cover & Zipper Door. Covers last 


lo 20 years. Cover- It's withstand Ice Rain, High Winds, Sun, Sap & Heavy Snow! No taxes or 
permits required for portable shelters. EASY Assembly & Anchoring. 
Dealers & Exporters Wanted. SHIPPED TO YOUR DOOR! 


FREE 30 day trial 
period and 1 year 
warranty 


ST1600 
$249 


Yes! WE STILL 


All thar Mariale 
All WINES modes 


ас =, 


Kit Holds Door in 
Any Position 

Fits All Shelters. 
Weather Proof, 


HAVE THE 
ORIGINALS! 
TvT - 3G, TNT, 
PIONEER® PIO-3* 


By owning, you can still 
receive all basic and premium 
scrambled channels through 
your cable company. 

Zanilh and 


Panasoni аге Mic roCom 
Industries 


Novavision 


A must for any “home theater." 


* Picture-in-picture 


* Simultaneous watch/record 


* Channel ID 
* Volume/Mute 
"Audio/video аы 
* Parental control 

* On-screen display: 
* And much more! 


only 
$285 


Available 


Call for Pricing of 
Smaller Quantities 


We have the 
BEST DEALER 
PRICES 
anywhere! 


MasterCard « VISA 
AMX * COD 


EQUIPMENT ==". 


2 
SAVE $1000 5 


А The Nationw 


TAPES 
| Youn Vor AS T 


* Copy any rental/bought tape 
* Power Cord and RC Plugs Included 


CALL NOW! FREE y rial 


STOP 
Jamming Me 11 
The War Continues 


In our last episode our ontijamming forces stopped the evil f | 
anti copying empire Irom corrupting your ability to copy video | | 


É call Now 1-800-585-4058 


tapes. Recently the evil empire launched another assault, 
making all other video stabilizers obsolete. Don't settle for 
anything less or you'll be jammed, 


раз 


Ааа 710 S/H 


Guaranteed to eliminate 
all copy protection 


FREE Catalog 
Order Toll Free 


‘=== 800-215- “tr 
(512) 257-2552 fax 257-2980 


30 day money back guarantee * 90 day warranty 


IMAGE ELECTRUNICS 
100 E. Whetstone #296, Cedar Park, TX — 


SKELETON KEY 
Works With Most Locks 


xching device; Send NOW Only 58.95 + $2 SAH to: 
Safe Marketing Co., 113 M. Washington St. 
No.366R, Rockville Md 20850 


| 20. IT- OURSELF CONS mice 


Some larger sizes available 


f MIRACLE LSS” 
1-800-843-8275 


_Pop 


*Special Dealer Prices! «Compare our Low 

| Retail Prices! «Guaranteed Prices + Warranties! 
* Orders shipped immediately! C.O.D, 

ж WE'LL BEAT ANY PRICE * 


Sorry no N.J. sales. Dealers Wanted. 


ee com 


Converters & Descramblers 


Call 1-800-715-6789 


"Zenith" 
a Scientific 
Atlanta” 


EIND MACHINE BUYERS GUDE 


n LYGON $ SUPERMIND™ "А Leaming Machine 
А МНШШАК*.Шп&беаг rie ani rrr 
‘Comptronie’s DAYID PARADISE™, ТЫ i 2004 Ш PLUS: —- WIE 


ss or ЕНЕ EDT 

CREAT aa ЕЕЕ as aa 

Scientific кака and Graduale aa) 

CRITICALLY EVALUATE and COMPARE ће ITF 

most popular Mind Machines lor 1 
» Valuable Features Икте 

ems Product Quaity — "Ease c! Use 

E PLUS veu. at 

ze purchase new ind Technol 


> FOR LESS: 
2 10085: mm IN 
PO. Bo a E um 


C 
ERE 
VA S300 P 
TEL & Ai ND MA CHINE 


"Panasonic [ежа | : 
a Jerrold* ноа, E | À 
= Pioneer® i s : I i | " seri ci тез ааай c c e a Su iom 


i 
| 
—— 


FREE Catalog 


30 Day Money 


| № ENTERPRISE 
Back Guarantee 


„П Full of Stars 


Ц 


ALL MAJOR CREDIT С 


„ЕРТЕП * 13497 Re 


CABLE TV CONVERTERS 
Save $100's L&L ELECTRONICS INC. 


*Al| makes and models zr - 
1430 Miner St. Suite 522 Des Plaines, IL 60016 


"Years of customers 1 -800-542-9425 


complete satistaction 

Quality Equipment 
E y q p ا‎ Purchaser must agree to comply with ahh State and Federal 

«Shipped within 24 hrs laws regarding private ownership of cable TV equipment. 


«Free catalog 


search Blvd * Su в Austin, TX 787510 


BUY FACTORY DIRECT 
SAVE THOUSANDS! 

н SHOPS * GARAGES • STORAGE 

» FINANCE/LOW MONTHLY/Mate in U.S.A. 


Steel 
E Buildings 


y VARIOUS SIZES AVAILABLE 
5 [73 BUILD IT YOURSELF! оса EEE 


This advanced converter /descrambler 
offers what no other cable company 
equipment can! 

* 125 Channels (800 Mhz) 

* Replaces all Major Cable 
Company Equipment 

* 30-day Money-back Guarantee 

* |-Year Warranty 


INFINITE Electronics, L.L.C. CALL TOLL FREE! 


American Steel Span 


CAD Build It Yourself 

LOADER iki 
Loader 

Plans to build and use 

· № machining 

«Under $700 to build , 

* |n use over 2 years 


FREE Trial | 
FREE Catalog 
1 Ие Beat 
ANY Price !! 


| DEALERS WANTED 
EARN EXTRA $$$ VISA - MC 


1-800-535-1843 2150/8 cop 


CNC Concepts Inc. 8-6 M-F SAT 10-2] 
Вох 49503-P5 Мр, MN 55449 Central Time | 


D Financing у 
Available! 
' тум thly 
on ғ" 
Payments! of Lf Fe 


M; Sihi al 


| Save on 
| Select Models 8 E - 


| 25x36 + 30:48 


40x62 + 50x120 SAVE UP 10 50% 
Buy factory direct! » Build it yourself! 
„==. American Owned * American Built 
ا ڪڪ‎ MIL 
1-800-888-4606 


STEE! TASTER 


“Jerrold, Scientific Atlanta. Zenith 
Pioneer, Panasonic, and More! 
*30 Day Money Back Guarantee! 
*1 Year Warranty! 
"BEST PRICES IN TOWN "! 
"An Major Credit Cards Accaptad! 


COPY RENTAL TAPES WITH OUR | 


<... VIDEO STABILIZERS 
100% MONEY BACK GUARANTEE! 


IN S T A N T L ¥ I 
Add tens of years of AAA credit in your credit file 
“OVERNIGHT”. 100% Legal 

PO. Box 15574 


FBI, DMV (DUI) © 
Files too... Beverly Hills, CA 90209 
Bankruptey not necessary. Computer not needed. 


EASY AS 1-2-3! TONS OF EXTRAS! 


Gold (PS 


PEPPER و‎ a aie nag ease ЕС 


FREE Cable шеп 


pu 
итш 


SAVE $100'S - EVEN on R- 
` on premium CABLE TV EQUIPMENT. 


SAWMILL $379 
FREE INFO 


Norwood Inc. 


For Customer Service 
or Questions Call | 


Ino Package Catalog .. (816) 637-2800 
Action Video .... ЖУН | — = 

Info Pack & Video Combo ......... 50| Revolution 
PAL (European Format) Video .. 45) Helicopter Corp. 
info Pack & PAL Video Combo . 555 |1905 W. Jessa James #Р5 


90 Cu ey уы Dr. 
Unit 3 
mem, Amberst, NY 14221 
1-800-661-7746 
Ext. 101 


Credit Card Orders Only: 
1-800-637-6867 


129 


Burg lt Yoursell 
Backhoe = Free T 
Brochure FIC 


CAD 
DIGGER 


| Plans to build and use * Self propelled 


* Na machining « Car towable 
* Under $1,200 to build 
‘in use over B years 


1 SEATER - 2 SEATER - PICKUP ; 

BIKECAR! The Amazing Mini Cara 
ой Build with Bike Parts — . 
omplete 1 Seater Д4: 

Plans only $12.95. ТУР 

For 2 Seater or Pickup 


all 3 for only $19.95. To Order % 
Send Check or MO. VISA / MC 
Orders Call 1-352-854-8324. : 


jafaction Guaranteed пг 


(ILIA 
MS 


| — ANY SIZE — 
STEEL + ALUMINUM = WOOD 
BRASS * STAINLESS 


Fes. Broch ures 
TOLL FREE 
(1-800-231-0793) 


Cable TV 
Descramblers 


| Converters * Filters * Accessories 


30 cay Free Tiol = NO RISKI 
Unbectabla wholeso "e шак у 
Affcedoabia exter ' 
1 Year Weranty on ail praciuets 


Call the cable Г Jessie mab! 
„гей Cards Welcome! 


1-800-379- 3976 


WEB SITE Ак... НТТР: аьа ELECTRONICS.COM 


ve | ` Prices starting 
rd 


as low as $99! | 


Free 
Catalog 


CABLE TV 


E 
TIE 


MATCH on BEAT 
^ | ANY ADVERTISED °° 


OR WHOLESALE PRICE! 
SAVE $$$ - DON'T: RENT 


CALL FOR FREE CATALÓG! 


Pioneer 


Госот Century 
Jerrold Panasonic 


Oak Sigma, Scientific Atlanta 
and more! 


Call AA Electronica Today! 


800-258-9512 


CREDIT CARDS ACCEPTED 


Zenith 


130 


Sta rgate SST 


combination converter & descrambler | 
starting as low as 


15199.95 


To Order mY 
Gee 800-215- 21289] 
(512) 257-2552 fax 257-2980 


IMAGE ELECTRONICS 
100 E. Whitestone #296, Cedar Park, TX 78613 


>) EW EZ PULL TRIMMER LINE DISPENSER- 
: - * RESPOOLER-CUTTER SYSTEM. USED BY 
— CITIES, GOLF COURSES, HOMEOWNERS 
||. -ELIMINATES HAND CUTTING TOOLS 
=) -USE 345# SPOOLS, SINGLE LINE DIRECT 
XN WIND, DUAL CUT & WIND. PREWIND 
EXTRA SPOOLS, SAVE $$$! 
COMPLETE SYSTEM $78.95 DISPENSER....... 
DISPENSER & CUTTER....569.95 RESPOOLER 
| (GREAT GIFTI)-FITS MOST LINE TRIMMERS, SEND 
| MAKE/MODEL# TO: BURL-N-CO, Р.О.В. 130656, TYLER, TX 
| 78713. РН: 1 803-876-2474 FAX: 1-903-509-8240 


CHRISTMAS GIFTS 


HEY PARENTS! Order Your Christmas 
Stocking Stuffers Now. “Little Billy's Christmas 
Story!” Available On 3.5 Disk For IBM. Only 
$9.95+ $1.00 S/H. (B00)-865-5060. 


ALARM SYSTEMS 


NEW ALARM TECHNOLOGY! WE HAVE 
PERFECTED SYSTEM THAT LISTENS, 
ALERTS BEFORE BREAK-IN. NO FALSE 
SIGNALS: GUARANTEED. 708-344-7877. 


| WIRELESS DRIVEWAY ALARM 


A bell rings in your 
house anytime some- 
one walks or drives 
into your place. 
- Free Literature - 
DAKOTA ALERT, INC. 
Box 130, ELK POINT, SD 57025 
605-356-2772 


ALTERNATE ENERGY 
SAVERS 


FREE ENERGY! Fuel-Less Motors and Gener- 
ators! H&A, R2EPS Bowling Green, MO 
63334-9350. 


HIGH ELECTRIC BILL BLUES? FACTS FOR 
TRUE $AVING$. ORDER TODAY, SAVE TO- 
MORROW. U.S. $13.00 money order- ELEC- 
TROTECH, P.O. Box 46897, Kansas City, MO 
64188-6897. See our website: 

http//www.usads.com/electrotech/index.htm 


FREE HEAT from WASTE OIL 


Smoke and soot free. Very inexpensive. Tested by EPA in | 
Alaska. Used worldwide. Heat shops and other buildings. | 
T , foundry, and other uses. | 
Send $5. 00 (refundable) for dë- | 
tailed information & order blank | 
for plans for burner, healer unit, | 
and foundry furnace. 
Waste Oil Plans, Dept Р, 
Box 1148, Fort Benton, 
MT 59442 


140,000 BTU 


NEW! BUILD AMAZING LIQUID PISTON EN- 
GINE from pipe fittings. Free information. ABCO, 
Box 306-512, Seminary, MS 39479 


New DECLASSIFIED Free Energy Generators. 
Plans. Energy Research, Box 1514, Jackson, 
CA 95642. 


[* Save $$$ w/original kit! 


f- Surrounds, adhesive & instr. 
[* MC/ VISA/Discover—no CODs 


| or Toli Free 800-747-3692 


ALTERNATE ENERGY 


SAVERS 


| SAVING ENERGY SAVES MONEY! Award 
| winning inventor explains techniques for home, 


business and vehicles. Free information! FAX: 


| | 540-665-2025, or write: ATLAS, 685 N. Loudoun 
|| St, Winc, VA 22601. 


SOLAR ELECTRIC INC. LOWEST PRICES. 
| PHONE: (800)842-5678, (619)583-8760. FAX: 
(619)287-8774. 

E-MAIL: solar & cts.com 
HTTP://www.solarelectricinc.com 


AUDIO/VIDEO EQUIPMENT 


к= е^, э, 


|| [REPAIR Foam ROT ZT 


YOURSELF! 


* Kits lo fit any speaker—Advent, AR, 
JBL, Base, Infin., EV, etc. 


{+ Call w/make & model for best price | 
* Phone 24 hrs. 704-697-9001 


— Вох 1088 « Flat Rock, NC 28731 


CALL TOLL FREE 1-800- 767-4041 
SIMPLY SPEAKERS • VISA/MC/DISC/AMEX 


CARS FOR $100! Trucks, boats, 4-wheelers, | 


motorhomes, furniture, electronics, computers, 
etc by FBI, IRS, DEA. Available your area now. 
Call 1-800-513-4343 Ext.S-20025. 


CORVAIR PARTS- 10,000 parts, 550 page 
catalog- Rushed $5.00: Clark's CORVAIR 
Parts, Box PS, Shelbume, MA 01370, 
413-625-9776 


VAPOR CARBURETOR TRIPLES MPG. Free 
information. H&A, R2PS Bowling Green, MO 
63334-9350. 


STEERING WHEEL SPINNER 


WITH SPRING-LOADED HINGE! 


GAN BE FOLDED AWAY WHEN NOT 
IN USE! 
' MAKES YOUR CAR, TRUCK OR ANY 
iii OTHER VEHICLE EASY TO MANEU- 
VER, ESPECIALLY IN TIGHT PLACES 


OF A CHORE 
GREAT FOR CITY 


DRIVERS 


CLAMPS SECURELY TO 
ANY STEERING WHEEL. 


SEND ONLY $16.95 EACH 
OR $29.95 FOR TWO: 


ELUTE CORP. 
K 863204 


RIDGEWOOD. NY 11385 
30-DAY RETURN PRIVILEGE 


SATISFACTION 
GUARANTEED! 


AVIATION 


Corres one person PPS, 
No license needed | е 


tT m ~ Т " "n 
ense d > LL » 
Powered Ey Go-Kart engines tan Em — Te 


Е Plans: 
сан VORTEC, 


Jide $3 post, Foreign odd 55) 


ime. 
FO Box 511 -А 
Fallston, MD 21047 


ШЕ; 24-hr. Orderline: W] 


Carca om: $10 


Airboats. Hovercraft Plans. Propellers, Airdrives, 
Engines. Catalog $5.00. Arrowprop, 610P, 
Meeker, OK 74855 


BOOMERANGS! HI -TECH DESIGNS. Amaz- 
ing Science Project Fun...Returns! FREE Cata- 
log. BoomerangMan, 1806-2 N. 3rd, Monroe, LA 


| 71201-4222. 


| http: 


AVIATION 


BUILD/FLY Your own BACKPACK POWERED 
PARACHUTE for fun/profit. Takes off from level 
ground unassisted. Safe, Simple, Inexpensive. 


| Detailed book with sources. Now only $19.95 


EASYUP 1089 Medford Center #2445, Medford, 
OR 87504 
LWW'W Wave neved sy up/ 


ST cirera 


safest simple 
WIRE. Fo stall/spi n| 
two П siete | trols 
eurn to fiy in just two fours 
55 Info, S20 WEA | 
Check/MC/V ISA 
_ Call: (713) 595-FLYR | 
eat Para-Flver. Inc 


Super-Low-Cost, 


Helicopter emm _ zx | 


Simple Construction 
Compact, Light-weight and Rugged Ms 
© Take off, land everywhere 5 
® No license nescis ? E 
è Powered by motorcycle سے‎ — 

or Aoter engine —— E 8 , ر‎ 

Tel: 212-803-5481 info. pack $5 | 
Complete Construction Plans SkyPro, inc. 
EU WE О 
hand book and catalog Orlando, rican 


Induction Jet: Revolutionary, innovative; yet 
extremely simple to build jet propulsion sys- 
tem. Complete plans $20.00 ($2.00 S&H, $5.00 
foreign.) INTEK ENGINEERING, P.O. Box 
1949, Meriden, CT 06450. 


a an‏ بيه به به نېي 


ON A CUSHION OF AIR- over lakes and rapid № 
rivers. zi and saltflat, snow and ice. — 


build foam-giass construction. | 


= = по, 58, or info and 30 min 
4 E. Eacton packed 
"video, $18, 


and join the ME 


E Visit htt p://members.aol.com/sevtec/sev/skmr.htmi | 


| = BUILD THIS 
AMAZING JET ENGINE iN 
YOUR OWN HOME SHOP! WE 


Jet power for * 1-PERSOH HELI- Info sut мей your onde | | 
COPTERS * AIRPLANES = JET PACKS г = = c pomme o ш 
a GO-KARTS * BIKES * ROCKETRY 1 ме How to Build a i. 


(Complete Puise Pians "onus Jet Helicopter! ' 
A 815,00! 


Value i 


PO Box 145 * Dept S 


_Long Green, MD 21092 a (410)836- 6824 


Aerospace Experimentar's Handbook-$165.85. Complete Gorsstruction Plans: each 
"Plans" order includes an Experimenter's Handbook FREE Special Offer - all 
three plans & handbook ONLY $45.95 (add $4.00 S&H. Foreign add $5.00) 

Onder trom: Tech 3000 Bax &B006-471 River Ava., Dept. 5. Winnipeg MB RZL 

.. EWS Canada Credit Card Orders: 204-044-2788. hip www Tech3000 com 


BEER/WINEMAKING 


BEERMAKERS Winemakers Free Catalog? 
Fast Service, Free Recipes. Cellar-S, Box 
33525, Seattle, WA 98133. 800-342-1871 E- 
mail homebrew @ aa.net 


BEGINNEHS SPECIAL, Free Catalog and 
Great Prices. Call U-BREW 1-800-845-4441, 
North Myrtle Beach, SC 29582. 


HO HO HOMEBREW. Beer, Winemaking kits, 
and ingredients make great gifts: FREE COLOR 
CATALOG. http://www.brewguys.com 1-888- 
BREW-GUYS 


Homebrewers. FREE CATALOG. Great Begin- 
ner kits. Brewery, 1304 Quincy, Minneapolis, 
MN 55413. 800-234-0685. 


WINEMAKERS = BEERMAKERS. Free Illus- 
trated Catalog. Since 1967. 1-800-841-7404. 
KRAUS, Box 7850-N, Independence, MO 


64054. — 
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BETTER HEALTH 


ISNT YOUR LIFE WORTH $18? HEART AT- 
TACK EMERGENCY GUIDE. $18 to: 
SAVALIFE, Box 1293, Water Mill, NY 11976. 


SINUS HEADACHES. Cayenne pepper and 
simple exercises ended years of suffering. For 
details, send $5.00 to: Tom, PO Box 146, 
Barron, WI 54812. 


SMOKERS-- quit NATURALLY, without stress! 
Thrilling details and book, $11.97 check/ MO. 
istData Publishers, Box 1883, Park City, UT 
#4060. 60 day Money back guarantee. 


Home Appliance 
xlii тош Тар Liu 


Free Catalog у 874-9028 
" Waterwise" Inc 
=| PO Вох 45984 Center Hill FL 33514-0458 


BOATS & EQUIPMENT 


BOAT KITS -- PLANS -- PATTERNS -- EPOXY 
= FIBERGLASS -- SUPPLIES ~ 250 DESIGNS 
- 6'/70' - Powerboats -- Sailboats -- Hydro- 
planes -- Tunnelhulls -- Canoes -- Kayaks -- 
| Dinghies -- CATALOG -- $2.00. BOOK "Ата- 
"eur Boatbuilding” -- $6.00. CLARKCRAFT, 
16-7 Aqualane, Tonawanda, NY 14150. 


BOAT PLANS - PATTERNS - KITS - 176-page 
CATALOG-$5.00 GLEN-L. Box 1804/PS6, 
9152 Rosecrans Ave., Bellflower, CA 
80707-1804. 310/630-6258. 


KITS- PLANS- MATERIALS 
CATALOG: $3.00 
THE WOODEN BOAT SHOP 
1007 NORTHEAST BOAT ST. 
SEATTLE, WA 98105 


BOOKS/PUBLICATIONS 


Amazing Patented Inventions! Drawings, 
Specifications: Vertical Aircraft, Autogyro, Ul- 
| iralight Helicopter, Ski Propulsion, Monocycle, 
Electric Velocipede Etc. NEW RELEASE! 600+ 
Pages $69.95. Will Hanna, 320 E. Maple, 
#244PS, Birmingham, Michigan 48009. V/MC/ 
Amex. 1-800-606-6612. 


PUBLISH YOUR BOOK! Free guidebook to 
subsidy book publishing. Vantage Press, Dept. 
AP, 516 West 34th Street, New York, NY 10001. 


SPIRAL STAIR BUYING GUIDE. $19. 95. Or- 
der Today. Learn Who's Who. id KL, PO: Box 
344, “Eagleville, РА: 19408. PEE 


WIN consistently at the CASINOS! Our books 
show how! Free info. Wingfield Enterprises, 
10236 Topanga Blvd., Suite 205-C, Chatsworth, 
CA 91311. 


BUSINESS OPPORTUNITIES 


| $1,000/ Day Profit. Leam PAINTLESS Dent 
Repair. Training, Equipment, Only $3,995. 
(800)995-DENT 


$1,500/ THOUSAND Immediately. Stuffing En- 
velopes. Free Supplies. Send 5.А.5.Е.: J.H. 
Enterprises, Dept. PS12, 114-1027 Davie 
Street, Vancouver, B.C. V6E 4L2. 


———————————————————-————-—-—---l--------------- 


EARN $60,000 YEARLY 


| Repairing (not replacing) stone dam- 
| aged windshields and plate glass. | 
Learn how a 3 minute repair can earn | 


й you $1200/week! 

| саи мом! 1-800-695-6224; 
FREE REPORT! 

| NVS/OPTIKLEER, LYNN, MASS. 01904 


J 
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#1 MONEY MAKER Spare Time! No selling! No 
inventory! Publicly documented seven week 
$19,919 income! Free audio cassette and Re- 
port reveal everything. Real Money, 333-PSC6, 
‘SW 5th Street, Grants Pass, OR 97526. 
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BUSINESS OPPORTUNITIES 


$2,000 DAILY From your Telephone Answering 
Machine! I've made over $1,000,000 using mine! 
(303) 637-1492. Recorded Details. 


$2000 weekly!... Assemble products at home. 
Free infopak!... Universal-PS, 1454 Rockaway 
Parkway, $249, Brooklyn, NY 11236 


$2,136,000 IN 6 MONTHS working only 20 
minutes daily! Toll-Free recorded details: 
1-800-657-3378 or (303)654-7115. 


$40,000 ON 1/3 ACRE! New hydroponics - 


inexpensive, pleasant, practical! Free informa- 
tion. Planters, Box 681804, Franklin, TN 
37068-1804, 


CAREER BURNOUT? HOME HEALTH BUSI- 
NESS, SERIOUS INCOME, NO REJECTION, 
FREE INFORMATION 1-800-353-3312. 


EARN $75.00/ HR repairing washers, refrigera- 
tors... TRADE SECRETS REVEALED. 
1-(800)-793-4572. Rakers Appliance School. 
13831DS Redcoat, Phoenix, MD 31131. 


BUILD YOUR OWN COMPUTER. 


Wholesale Price. Save 70%, Earn $50,000 Yearly. 
Easy Video Instruction. Demonstrate Your Ability. 
Be Admired By Your Friends. 586 Kits From $488. 


Send $10 For Video and Catalog. 
PC ISLAND, 1480 Monterey Pass Road, 


Monterey Park, СА 91784, 
(213) 268-8798 


EXTRA INCOME. Assemble Simple Craft Pro- 


ducts: At Home. Nation's Largest Selection Of 
Ноте Work. ‘Program Guaranteed. Call Now: 
(813)857- 2000, ext, К855. — | 


FAMOUS MAILORDER MILLIONAIRE reveals 
money-making secrets! Free exciting cassette. 
Melvyn Powers, 12015 Sherman Rd., North 
Hollywood, CA 81605. 
http://www.mpowers.com 


| MAKE HUGE PROFITS raising Grint Califamia Superworms of 
Australian Lobsters for workls largest eurthwoem distributor for over 
60 years, Superworms convert garbage mi rich agani Fertiliser Бачу 
la mise and fast multipliers. Grow ibem in your own backyard, garape, 


or farm, Distribulorshüps and Joint Venture Partnerships available. Call f 
now for merè exciting iiformathon of this unbelievable money 


making opportunity, 


HY HUNTER INDUSTRIES, I 
ном (818) 363-0202 Fax (818) 300.8562 
Web Site: Мр лел hyhunterindustriesinc. com 
E-mail: hint hyhunterindustriesinc. cam 


Financial Corporation- Nationwide Branch Op- 


portunity. Experience Unnecessary. Mortgage | 


Brokerage. Property Acquisitions. 
1-800-989-0151 | 
FINANCIAL INDEPENDENCE, HOME- 


BUSINESS, EASY: Whitman Products, Box 
211, Sharpes, FL 32959-0211. 


FREE NEWSLETTER! Make over $100,000 a 
year in Network Marketing. Amazing fact- filled 
report shows you how. Guaranteed! Call 
1-800-656-6397, ext. 245. 


FREE REPORT! Moneymaking secrets. Suc- 
ceed from home. Become INDEPENDENT now. 


. Write today! KDC Publishing, 23010 Lake For- 


est, Suite D290, Laguna Hills, CA 92653. 


FREE! Tum any Computer into a Money Ma- 
chine.- Free :Report: “4-800-221-3813 
OperPS101 | | 2n 


GET PAID $268.20/ Roll Taking Easy Snap- | 


shots! Film Supplied. Phototek, Box 3706-Р5, 
Idyllwild, CA 92549. 909-659-9757 


How To Make $67,200 Yearly In A Home Based 


Cleaning Business. FREE REPORT: TCI/PS, 
409 Dutton Avenue, San Leandro, CA 94577. 


HYDRAULIC JACK REPAIR MANUAL AND 
CATALOG $10.00. HYDRAULIC PARTS SUP- 
PLY, BOX 4157, BROWNSVILLE, TX 
78523-4157. 


MAKE $15,000 monthly! The Perfect Business. 
No investment. Easy. Free Booklet. MPC, Box 
57, Lenore, ID 83541. 


JOIN HOME-WORKER'S ASSOCIATION -- 
Get "Guaranteed Legitimate" home-employment 
offers! (Many Choices!) Write: Association- 
Р51296, Alexandria Bay, New York 13607-0250 


We manufacture professional 
single and multi-color screen 
printing equipment. 
Inexpensive. Cali for 
brochures, prices and 
information pack on the 
versatile AZTEC 1000 T-SHIRT 
SCREEN PRINTER. 


CATCO MFG. CORP. MIAMI FL 800-869-6338 


MAKE $25.00 / POUND From Free Aluminum 


T-SHIRT PRINTING MACHINE 


| Scrap? YES! Free Report! Ameriscrap- Р51296, 


Alexandria Bay, New York 13607-0127 


MANUFACTURE GIANT 6' PROJECTION 
TVs- HUGE PROFITS!!! SONY QUALITY!!! 
SIMPLE!!! CATALOG $1.00. POLI-VISION, 
187-PS CYPRESS, THROOP, PA 18512, 
PHONE: 717-489-3292. MESS 
MONEY MAKING MACHINE. Curbmate ma- 
chine installs beautiful concrete lawn edging. 
Amazing profits. B01-262-75089. 


NEW! GROW EXPENSIVE PLANTS, 2000% 
PROFIT. Free information. GROWBIZ, Box 
306-812. Seminary, MS 39479. 


NO $$3SCAPITAL?- NO PROBLEM! YOUR 
OWN HOME BUSINESS! FREE INFORMA- 
TION, WRITE TODAY! CHANSON PUBLICA- 
TIONS, 113-P12 RYE ROAD, ROCHESTER, 
NY 14626-3605. 


PIANO TUNING PAYS: Leam with approved 
home study course, Diploma granted. American 
Tuning School, 17050 Telfer Dr., Morgan Hill, 
CA 95037. 


REPAIR CRACKED WINDSHIELDS 
Earn $90,000 Yearly Repairing 


-not replacing- 


Large Cracks in Windshields 
CALL 1-800-826-8523 


or write The Glass Mechanix Inc. 
|4555 NW 103rd Ave. * Ft. Lauderdale, FL 33351 | 


Potential Six Figure Income For Life. Initial | 


Investment $89-$250. No Obligation. No One 
Will Call You. Leave Your Mailing Address at 
1-800-927-2527 ext. 8187 For Free Information. 


RECORD VIDEOTAPES - At Home. $5,000 
Monthly Possible. No pornography. Free De- 
tails; Write: CMS Video Company, 210 Lorna 
Square - #163P, Birmingham, AL 35216 


WE BUY newspaper clippings. $781.23 weekly. 
Send stamped envelope. Edwards, Box 
467159PP, Atlanta, GA 31146. 


YOU STRUCK A GOLD MINE. Earn $60,000 a 
year Goid/Chrome Plating Emblems Or Auto- 
mobiles. Free Information, Call US/Canada: 
1-800-877-0066. Write: The Gold Mine, 5405 
N.W. 102nd Avenue, Suite 221, Ft. Lauder- 
dale, FL 33351 m 


BUY IT WHOLESALE 


39 :457. Products, Factory Direct... " TAIWAN, 
HKONG, MEXICO! Save 500-90095... Echo, 
Box 739-0126, Shalimar. FL 32579-0739. _ 


FAMOUS NAME REPLICA WATCHES. Au- 
thentic Re-creations. Excellent Quality. Free 
Wholesale Brochure. 1-800-553-4334. 


FREE 600,000 ITEMS, Wholesale Directory 
(LSASE) TNT, Box 2614P, Big River, CA 92242 


CABLE EQUIPMENT 


CABLE BULLET  "TERMINATOR/ 1.0. 
BUSTER." Electronically shields yourself and 
your box. LIFETIME GUARANTEE. $14.95. 
1-800-820-9024. 


BUSINESS OPPORTUNITIES CABLE EQUIPMENT 


SUPER CABLE TV TURN ON CHIPS & SU- 
vides Full Bania Activation. FACTORY рь 
RECT! - “EXCELLENT INSTRUCTIONS! 
JERROLD.. ТОСОМ. ` ZENITH.. PIONEER.. 
SCIENTFIC: ATLANTA. CALI NOW. Lc. DY- 
NAMICS (800)806-1569. · : 


FTG WHOLESALE. 800-763-7277. 24 Hrs. AS 
LOW AS $40.00 


CABLE CONVERTERS, TEST MODULES. 
Money-Back Guarantee, EXTREMELY COM- 
PETITIVE, New Jerrold Auto Multimode, Cata- 
log, Credit Cards. 888-443-9185 


CABLE DEPOT 15 NOW SELLING 
CONVERTERS/ DESCRAMBLERS DIRECT 
AT WHOLESALE PRICES. 30 DAY TRIAL. 
QUANTITY DISCOUNTS. 1-800-884-3473. 


CABLE DESCRAMBLER KIT. Only $7.50 if you 
mention this magazine with your order... THAT'S 
HALF OFF! 1-800-752-1389. 


WizardCompenents Inc. 


De ers 
ет _ [Cal Tod 
i 559-595-5456] 


CABLE DESCRAMBLERS/ CONVERTERS. 
REPLACEMENTS FOR ALL MAJOR BRANDS. 
BEST PRICES! MONEYBACK GUARANTEE! 
FREE CATALOG! ALLSTAR 1-800-782-7214 


CABLE DESCRAMBLER. Programmers & 
Chips. FREE Bullet Buster & Undetectable 
Circuit. Habla Espanol. 1-800-435-0523. 


THE CABLE STORE 
Cable TV Converters & Descramblers 


ABSOLUTELY THE 
LOWEST PRICES 


NOBODY BEAT US! 
All Brands * Money-Back Guarantee 


1-800-390-1899 


CABLE DESCRAMBLER!! ANYONE CAN 
BUILD in SEVEN STEPS with RADIO SHACK 
PARTS. PLANS/KIT from $5.00 plus FREE 
BONUS!! 1-800-818-9103. 


**“SUPER BUYS""" 
* Full 2 Yeur Warranty" 


"WE SERVICE PRIVATELY OWNED CABLE CONVERTERS" 
| SALES: (800) 448-9020, TECH: (219) 935-4130 
г no Indiana Sales 


NATIONAL CABLE BROKERS 
1 W. Jefferson $t., Plymouth, IN 45563 


CABLE DESCRAMBLERS & TURN-ON CHIPS. 
DEALERS WELCOME. ALL MAKES & 
MODELS. | SOUTHERN ELECTRONICS, 
800-665-7835 


CABLE/ SATELLITE DESCRAMBLING. New 
digital satellite fix. Voice/ FAX 716-283-6910. 
http-//www.scramblingnews.com 


CABLE Т. у. CONVERTERS AND DESCRAM- 
BLERS. WHY RENT? CALL BASIC ELECTRI- 
CAL ‘SUPPLY. 1-800-577-8775 
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CABLE EQUIPMENT 


CABLE CONVERTER DIAGNOSTIC TEST CHIP 
LOADS FULL ACTIVATION OF CABLE CONVERTER 


WE STOCK A COMPLETE LINE OF CHIPS, 


TOOLS, WIRELESS QUICK INSTALL TEST 


BOARDS AND DIAGNOSTIC CUBES. WHOLESALE PRICING-DEALERS WANTED. 
*** ANYONE IMPLYING ILLEGAL USE WILL BE DENIED SALE. WE SELL PRODUCT *** 
ONLY!!! TO QUALIFIED BENCH TECHNICIANS OR CABLE REPAIR FACILITIES!!! 


"LOWEST PRICE & SUPERIOR PRODUCT GUAR, BUY 5 TEST BOARDS & GET 1 FREE 


MON THRU FRI 8AM UNTIL 7PM EST. 


HTTP'WWW.AMERICANINTERNET.COM/GOCABLE 


VISUAL COMMUNICATIONS INC. 


FOR ORDERS 1-50 EU EE 


CABLE-TEST CHIPS As low as $9.95 For 
Testing Cable Boxes in Full Service Mode. 
F.T.G.S; CUBES; JERROLD; PIONEER; 
ТОСОМ; SCIENTIFIC ATLANTA; ZENITH; 
REMOTES $10; Lifetime Warranty. Full Tech- 
nical Support. MC/VISA/COD. NORTH TECH 
INCORPORATED. 800-926-4030 


CABLE TV- Buy direct from wholesaler. We 
will match or beat any advertised! Save $$5. 
*"TOCOM* *JERROLD* *ZENITH* "PIONEER" 
*PIONEER* *CENTURY* and more! 1 year 
guarantee. 30 days money back. DEALERS 
WELCOME. QUALITY ELECTRONICS. 
1-888-838-4444. 


* TV Cable Converters 
* “Full Viewing" 
* Descramblers 


CABLE TV CONVERTERS/ DESCRAMBLERS. 
All Major Brands. Wholesale and Retail Pricing. 


BEST PRICES. 30 Day Trial. 1-800-406-0071. 


CABLE TV DESCRAMBLERS. ALL MAKES. 
IMMEDIATE 
WING WHOLESALE 800-304-4408. 


CABLE TV, DESCRAMBLERS, CONVERT- 
ERS, QUANTITY DISCOUNTS, 30 DAY FREE 
TRIAL. COMPETITIVE PRICES. CALL NOW: 
1-800-322-0921. REGAL SALES INC. 


CABLE TV EQUIPMENT & ACCESSORIES 
Wholesalers Welcome! 30 Day Moneyback 
Guarantee! Free Catalog! PROFORMANCE 
ELECTRONICS, INC. 1-800-815-1512. 


CABLE TV TEST CHIPS for Jerrold, Tocom, 
Pioneer, Scientific Atlanta, etc... QUICK IN- 
STALLATION! New Multi-Mode modules 
available. Prices from $5 each. 
1-800-786-9025. 


CLEAR IMAGE  HIGH- TECH VIDEO 


CLARIFIER. Removes all Video Copy Protec- 
tion. 1-800-495-6888. 
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SHIPPING. VISA/ MC/ COD. | | 


ESTABLISHED 1976 


models... 
Chipsmart, 
954-474-5410. 


1-800-208-2638/ 


& CHIPS 


CONVERTERS- LOWEST 


service. Accept Visa, МС, 


(800)899-5000. 


Quality Service. Open 6 days, 
1-800-717-1575 

DESCRAMBLERS! 
| BONUS, 


IL 60016. 


| THE WHOLESALER 
COMPATIBLE REPLACEMENTS FOR MOST MAJOR SYSTEMS 

| 24 HOUR SHIPMENTS! 

| |... 30 DAY MONEY BACK GUARANTEE! 


MASTER CARD * AMEX • VISA + С.0.р. 


(NO FLORIDA SALES) 
| All Shipping & Handling Fees at Customer's Expense. 
Lm implying theft of service will he denied assistance. 


CUIT. E-Z TO FOLLOW 


FREE BULLET 
1-800-522-8053. 


BLOCKER. 


| P.O. Box 147, Green Village, NJ 07935. 


CABLE DESCRAMBLERS & TEST CHIPS. All 
lowest prices. Available overnight. 
TECH. 


CABLE EQUIPMENT 


SE HABLA ESPANOL | 


PRICES 
AVAILABLE GUARANTEED! All units are field | 
pull & unmodified. Most models available includ- | 
ing Jerrold, SA Zenith, Pioneers & More! Superb 
AMEX. 


DESCRAMBLERS... CONFUSED? We'll Ex- 
plain All Your Options. All Models Available. 
Mon-Sat 
9:00a.m.-8:00p.m. SUNSTATE ENGINEERING 


BUILD WITH 7 Radio 
Shack Parts! 7 EASY STEPS!! PLANS, + 
Info-package, Send $7.00+$2.50 
(p&h). PAUL&CO., P.O.Box 100, Des Plaines, 


iCABLE TV. 


| CONVERTERS/DESCRAMBLERS | 
| BUY DIRECT FROM | 


* QUANTITY DISCOUNTS! • DEALERS WANTED! - 


i 
| 1-800-800-0766 i 
| KIMTRONICS, INC. | 


| Have make and model number of equipment used in your area ready. 


DESCRAMBLE CABLE USING SIMPLE CIR- 
INSTRUCTIONS 

$10.00. COMPLETE UNIVERSAL KIT WITH 
$20.00. 


EVERYTHING YOU EVER WANTED TO 
KNOW ABOUT CABLE TV! INFO: E&M Books, 


` CABLE EQUIPMENT 


EXTERNAL TESTERS, FILTERS, CONVERT-. 


ERS, DESCRAMBLERS, COMBINATION 
UNITS. RETAIL’ DEALER. QB VIDEO, 
1-800-249-3025. 


FREE CATALOG- NEW TECHNOLOGY 
BREAKTHROUGH- T.V. CONVERTERS 
DESCRAMBLERS SAVE $1000's, 
CALL NOW. MEGA 1-800-676-6342 


GIANT SALE!!! TEST CHIPS and DESCRAM- 
BLERS on SALE TODAY!! Let us beat your 
best price. GREAT SELECTION!! Your ques- 
tions welcome here. UNBEATABLE GUAR- 
ANTEE!! 1-800-449-9189 Anytime!! 


"S 0 а s p" + x 
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DEALERS 
WELCOME! 


LETS GET READY TO RUMBLE!!! LOW- 
PRICE TEST CHIPS CHAMPIONS. 
$11.00-$18.00. NO MINIMUM. RSP AND AS- 
SOC. 1-415-278-3615. 


Link Yourself To The Future With Our Exper- 
ience! Cable TV Converters And Descramblers. 
Quality, Service And Satisfaction Guaranteed! 
Visa/MC Amex C.O.D. Accepted. Quantity Dis- 
counts. CABLE LINX, Inc MPLS, MN 
1-800-501-0095 


TURN ON CHIPS 
LOWEST PRICES. 
1-800-615-9221 
NO FL. SALES 


SECRET CABLE DESCRAMBLERS! Build 
your own Descrambler for LESS than $12.00 
in SEVEN EASY STEPS! RADIO SHACK 
Parts List and FREE Descrambling Methods 
that COST NOTHING To Try, included. BO- 
NUS! Outrageous Report showing how people 
steal electricity without getting caught. Send 
$10.00 to: INFORMATION FACTORY, P.O. 
Box 669, Seabrook, Texas 77586. For VISA/ 
MC, C.O.D's, 1-713-922-3512 Any Time! 


SHH.. BEST KEPT SECRET- INCREDIBLE 
Wholesale Prices on Descramblers. BUYER'S 
ASSOCIAT ES, 1-800-889-5139. 


TEST CHIPS, GUARANTEED QUALITY. $30- 
$40. TECHNICAL SUPPORT, QUANTITY DIS- 
COUNTS. TELECHIP, 1-800-793-7567. 


Test Chips, Test Aids. All Types, Best Products, 
Best Prices. Call or Fax For Price List. 
800-401-8641. E-Mail At (xlent@hi.net) 

"The Ultimate Cube!" External Test Activa- 
lors, for all brands, works everywhere. 
(718)768-4963, (718)575-1474. 


Tocom 5503, Zenith 1622, SA 8580, Pioneer 
5130- All $139. Visa. 1-800-219-8618. CFT 
8600- $249. Dealer Pricing. 


UNIVERSAL DESCRAMBLER. $129.95 + $5 
S/H. VISA/ MC/ AMEX. FREE CATALOG. 
Electroman, Box 24474, New Orleans, LA 
70184. (504)482-3017. 
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CABLE EQUIPMENT 


WANTED: DEALERS! All makes & models c 
CATV converters, descramblers, add-ons ! 
more! Guaranteed working. Quality service 
COD/ FED-EX. EXCELLENT PRICING! Ca 
Jeff or Dwayne (702)895-9120 


JERROLD HAMLINE 
ZENITH Clear PIONEER 
TOCOM Picture || SCIENTIFIC 

OAK SIGMA ATLANTA Ц 


FM O TOO Ры FRIENDLY 
DAROT ВАТ TRIAL Savion 


VISA - MC - COD 


C&D ELECTRONICS 
1-800-310-1153 M-F 10am-8pm CST 
CABLE TV Converters & Accessories 


. Special Dealer Prices! e Compare our Low Prices! 
* Guaranteed Prices & Warranties! * Call for your Free 
Catalog & Price Quotes! • Dealer Inquiries Welcome! 
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BEST PRICES | * 
ы YR. WARRANTY 


ADVANCED SCIENCES ` 


“25th Century Technology Today" 


| Time Travel - Invisibility - а - 
dionics - Mind Power Devices - Hidden 
Technology - Courses - Hundreds of Prod- 
| ucts!!! Catalogue $4.00 


Р.О. Box 2917-P, Palm Springs, CA 92263 
Phone (619) 327-7355, Vs, Mc, Amex 


- 1 LI: 


CB RADIO/ 
SCANNERS/RADARS 


GUARANTEED, NO SPEEDING TICKETS 
Radar/ laser detector. Undetectable. $280. Pos 
Paid. Free brochure. 800-234-0167. 


POLICE - FIRE SCANNERS, CB'S MARINE 
2-WAY, ANTENNAS, HPR, BOX 6211365 
LITTLETON, CO 80162. 


COMPUTERS/SOFTWARE 


FREE CATALOG. IBM Compatible Shareware 
CALOKE INDUSTRIES, Box 18477, Raytown 
MO 64133. 816-478-6185 


CONTACT LENSES 


CONTACT LENSES. Absolute lowest prices or 
your contact lenses. Guaranteed. Call 1-800 
CONTACTS. 
CLASSIC CARS 
BATTERY CABLE CLAMP 
1 
SPECIAL FEATURES... 
instant Release, Anti-Theft, Super-Grip, Easy Cleaning. For 
all types of storage batteries 
with terminal posts (top and 
side posts)... BV, 12V, 24V 
4BV. $12.95 plus shipping & 
СА sales tax. RB Distributors, 


Р.0. Box 18114, Long Beach, 
CA 90807 = (310) 424-5174. 


Patent #: 5,254,020 


Popular Science reserves the right to refuse 
any advertising order. Only publication of 
in advertisement shall constitute final 
acceptance of an order. Publication does not 
constitute an agreement for continued 
publication. All orders are subject to the 
applicable rate card, copies af which are 
available upon written request sent to the 


address provided. 
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CLASSIC CARS 


drain, 


Model SM-1- 516.95 ca. —. 


DO-IT-YOURSELF 


Г BUGGED? PHONE TAPPED? FREE Catalog 
of Counter-Surveillance Equipment tells you 
| Fast! (800) 732-5000 


—— LASERS 
SYSTEMS AND 
COMPONENT PARTS 
FREE CATALOG 
meRcui cH—#® P. О. Box 1724 
INSTRUMENTS Glendale, AZ 85301 | 


SURVEILLANCE, COUNTERSPY, PROTEC- 
TION. Guaranteed Lowest Prices! Catalogs 
$5.00 PROTECTOR, Box 520294-A, Salt Lake 
City, UT 84152 (801)-487-3823 


AMAZING 


UN 
2 infin ity Xmtr- Use any touchtone 
phone to monitor your premises, access 
other calls, or control up to 8 devices! 
| TELCON( Plans (creditable omen 


(ЕС) TELCON10 - Ready to Use .... 
EX tended Play 
Telephone Taping System 


B hr Ls time ТАРЗОХ - Ready to Use .. 


„. 984.50 
Ready lo Use! 


"Aser Pens 
* LAPN64 - SUPER BRIGHT! 
rm PUGET 15 mw equiv, 2000 1.3950 

NEW мое Dees Ён сорла | * LAPNGS - ULTRA BRIGHT! 
| as ta Le Paes’ | 30 mw equiv, 3000 ft... $99.50 


* LAPN6SD - DELUXE, high end, meta! writing pen with 
built-in laser pointer. Elegant styling with standard refil. 
The Ultimate Gift... $79.50 


Generate Highly Effective Stimuli tha! can induce 
hypnotic states. Place subjects "under" your control. 
Common sense & caution required. Battery operated 
system includes 262 page book on new concepts. 
HYP20 Hypnotizing System & Book .......... $59.50 
HYCON!1 vens Plans & Book ... „34% 


“MC, Visa, Check, Cash COD 

Send or Fax Orders To: Dept PS8 

UNLIMITED PO Box 716, Amherst NH 03031 

Orders 800-221- 1705 Fn50572-5406 18 505734730 
Visit Us on the Web! http: www.amaxingl.com 


Explore a secret world! | e 
Fascinating new career. 


Dynamic home study coursege: 
Approved. Diploma, Badge. Û 


DON'T THROW AWAY THAT USED 
COPIER OR PRINTER CARTRIDGE! _ 
Do it yourself REFILL IT | canon’ COPIERS, 
SAVE OVER 75% | еч 


INCORPORATED Order or information| "АР 
9132 Wier Or BY (708) 538-0580 
* Palos Hills, iL AB} TE FAX (708) 598-920] |: 
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electrical circuits. 
eliminates battery 
revents 


against vehicle theft, “ 
stops unauthorized 
operation, 


Model A2-15 - 
DO-IT-YOURSELF 


$16.95 еа. 


SURVEILLANCE-COUNTERSURVEILLANCE 
WE HAVE EVERYTHING! Catalog $5.00 
P.E.P. Box 930024-S, Norcross, GA 30093 
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For FREE information Package please call 


Dealers Welcome! 


THE SECRET IS OUT 


PLASTIC REPAIR VIDE 


PROFESSIONAL PLASTIC REPAIR 
MADE EASY. HOME VIDEO WILL 


| SHOW YOU ONE SIDED, PADDED 


VINYL, REINFORCED, LAMINATED, 
AND TEXTURING REPAIRS. ALL 
REPAIRS FROM START TO FINISH. 


| SANDING BLOCK AND SCISSORS 
| ARE THE ONLY TOOLS USED. 


PAINT REPAIR VIDEO 
START TO FINISH PAINT REPAIR. 
AEROSOL BOTTLE SPRAYER USED 
TO OBTAIN EXCELLENT PAINT 


| FINISH. BOTH VIDEOS ARE FOR 
| AUTO, HOME, R.V., & MOTORCY- 

| CLE. 3 WKS. FOR DELIVERY. EACH 
| VIDEO ABOUT 1 HR. LONG. SEND 

| CHECK OR MONEY ORDER FOR 


519+ S.H. $3 FOR EACH VIDEO TO 
JUEL BOB PRODUCTIONS INC. 
H.C. 33 BOX 3207, BOISE, ID 83706 


any FM radio up to 1/4 mile, "парии" 

technology for easy assembly! 
Also avallable: Tiny room transmitter 
$29.95 highest power available. The most 
sensitive of any offered - MD250 $44.95 
Guaranteed to be smaller than any 
other transmitters offered an e 


any FM radio up to 1/4 mile. "Snap" 
UE OO NE Pom d 
completely 


stops automatically : | 
Visa/MC (214) 255-7490 
| теё ыча Check & money orders also accepted 


ig TX 75016 


y-Radix пс. Вох 166055-P Irvi 


| A FREE VIDEO External BA/BS, MS/MBA, 


| (800)494-6775. E 
LEARN PC REPAIR- TROUBLESHOOTING, | 


| Plus, 113 SELF-EMPLOYED INCOME OPPOR- 
| TUNITIES. 
| 1-617-721-4292. GLOBAL, 171C PARK ST., 


DO-IT-YOURSELF | 


UNUSUAL PUBLICATIONS! Strange stuff! 
Weird plans! FREE catalog 185+ amazing pub- 
ications! Electromart, Box 4-Р, Carthage, TX 
75633-0004. 


SURVEILLANCE 
Pinhole Cameras $159.00 * Hidden |. 

Video * Electronic Kits • Shotgun Mics 

| * Vehicle Tracking * Voice Changers 

* Bug / Phone Tap Detectors * 7 & 16 

Hour Telephone Recording Systems 

* Locksmithing • And Much Моге!!! 

FOR CATALOG SEND $ 5.00 TO: 
SPY OUTLET 


POBox 337, Buffalo NY 14226 (716) 691-3476 


We sell. for experiments, light-snows, 


& Industrial applications. Learn about! 
кыш our En books ana. kis 


HTTP: ТАМА PWEB. COM/MWK/MAIN. HTM 
тү, ТЕ CALL FOR YOUR FREE 
MWK INDUSTRIES LASER CATALOG TODAY! 
1269W POMONA (907) 278-0503 

CORONA, CA91720 ках: (909) 278-4887 


EDUCATION & INSTRUCTION, 


PHD/LAW. Accredited, financial aid, 
(B00)471-3776, LA SALLE UNIVERSITY, Dept. 
#776, Mandeville, LA 70470-4000. 


BACHELOR'S, MASTER'S, DOCTORATES by 
convenient independent study. Accredited, in- 
expensive, fast. Free brochure. BEARS' GUIDE, 
6923-PS Stockton Ave., El Cerrito, CA 94530. 
800-835-8535. 


BECOME A PROFESSIONAL LOCKSMITH. 
HOME STUDY. FREE CAREER LITERATURE. 
P.C.D.l., ATLANTA, GEORGIA. 800-362-7070. 
DEPT. LKP109. 


ENGINEERING TECHNOLOGY DIPLOMA. 
Credit For Experience. Antioch Institute, Dept. 
148, Alberta, VA 23821. 


GAMBLERS! YOU CAN'T LOSE! Try most 
successful method ever. Free information 
1-800-341- 5446. 


HOME INSPECTION. Study Course. FREE 
Literature. HRS, PO Box K, Chester, VA 23831. 


SERVICING. HOME STUDY. FREE LITERA- 
TURE. P.C.DL, ATLANTA, GEORGIA. 
800-362-7070 DEPT. JJP109. 


PARALEGAL GRADED CURRICULUM, Ap- 
proved Home Study. Affordable and Compre- 
hensive. 100 years of legal training. Free catalog 
(800-826-9228) Blackstone School of Law, P.O. 
Box 701449, Department PS, Dallas, TX 75370. 


PRIVATE INVESTIGATOR HOME TRAINING. 


FREE INFORMATION. 
STONEHAM, MA 02180. 
http://www.pvteye.com 


University Diplomas, Certificates of Military, Law 
Enforcement, Martial Arts, Trade School, etc. 
PO Box 6188, Huntington Beach, CA 92646. 
Fax: (714)444-9706. 


University Degrees! Economical home study 
for Bachelor's, Master's, Doctorate, licensed by 
the California State Council for Private Pos- 
tsecondary and Vocational Education. Pros- 
tigious faculty counsels for independent, in- 
dividulaized,  at-a-distance education. Free 
information: Richard Crews, M.D.(Harvard), 
President, Columbia Pacific University, Dept. 
2952, 1415 Third St., San Rafael, CA 94901: 
B00/552-5522 or 415/459-1650. 


ELECTRONIC SUPPLIES 


1000's Electronic and 
Electromechanical Parts 
at 50 to 70% discounts. 
FREE 64 page catalog! 


CALL toll tree 800-826-5432 
FAX 818-781-2653 
ALL ELECTAONICS CORP 
www.allcorp. 


EMBLEMS/ 
PATCHES/DECALS 


CUSTOMIZED PATCHES, PINS, DECALS. 
FREE CATALOG, STADRI, 71R TINKER 
STREET, WOODSTOCK, NY 12498 
(914)679-5600. 


EMPLOYMENT 
INFORMATION 


$329.84 Weekly Assembling Our Products А! 
Home. Toll Free 1-800-460-WABC, Ext.1292 
(Message). 


HELP WANTED 


EARN MONEY Reading books! $30,000/yr in- 
come potential. Details. 1-800-513-4343 Ext. 
Y-20025. 


EXCELLENT INCOME! ASSEMBLING EASY 
CRAFT PRODUCTS AT HOME! PROGRAM 
| GUARANTEED! 1-800-377-6000 EXT.6050. 


HOME TYPISTS, PC users needed, $45,000 
income potential, Call 1-800-513-4343, Ext. 
B-20025. 


| EYE CARE 


(406)961- -5570. Fax: (406)961-5577. 
http://www.visionfreedom.com 
SATISFACTION GUARANTEED. 


FINANCIAL 


$$$ DEBT CONSOLIDATION FREE! $$$ Cul 
Monthly Payments 30%- 50%, Reduce interest, 
Stop collection calls. Credit restored. NCCS, Inc. 
(Mon-Profit). Lic./ Bonded. (B00)955-0412. 


FEDERAL LOANS for small business now 
available. Call 1 -800-777-6342 for free details. 


FREE CASH GRANTS. Never Pay Back! Busi- 
ness, Medical Debts, Others. Information SASE: 


BILLIONS 
CALL (24 


FREE GOVERNMENT GRANTS! 
AVAILABLE! NEVER REPAY! 
HOURS): 1(619)599-3502 


MONEY TROUBLES? OVERDUE BILLS? RE- 
DUCE INTEREST, CUT PAYMENTS, RE- 
STORE CREDIT. CALL 1-800-SAVE-ME-2. 


OVERDUE BILLS? 1-800-869-0607. Bad cred- 


| #5 no problem! Licensed/Bonded since 1977, 


Applications to $50,000. Not loan ee 
Т АЗУ СИНЕКЕ 


FOR INVENTORS 


#1 INVENTOR’ S CHOICE. Renowned. Experts 
Are Ready To Help You Decide What To Do 
With Your IDEA! Patents, Business Plans, 
Marketing, Prototypes, SEED CAPITAL! Step- 
By-Step Guidance From Invention To Market. 
Pay Only For The Services You Select From 
Reputable, National Speakers and — 


| Experts. (800)488-0888,. se om, Ро 


Free Brochure апа Consultation. - 


BORSARI & Associates, provides professional 
patent and trademark services. For our in- 
ventor's package, call 800-225-2462. 


INVENTIONS, new products. We submit ta 
industry. Patent services. 1-800-288-IDEA. 
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FOR INVENTORS‏ 


DEAL DIRECTLY WITH REGISTERED PAT- 
ENT AGENT and qualified U.S. Patent Office 
Examiner. DON'T BE FOOLED BY PHONIES. 
Free patent information- “Patent, Develop, Mar- 
ket Your Invention.” Richard L. Miller, 12 Park- 
side Drive, Suite-N, Dix Hills, NY 11746-4879. 
(516)499-4343, 1-800-242-9853, 

HTTP /WWW.PTO-AG.COM 


Have a Bright Idea? 
now OWN IT for only...$89 


| Created by Gene Scott, Reg. Patent Agent 
and Founder of Inventors Forum, Irvine, Cal. 


*Provides "patent pending" status 
*Easy, quick to do 
* Avoid attorney fees 


*Filing fee is only $75 


Do-It-Yourself ACTION KIT" 
Provisional Patent Application 
| (Congress June '85 simplified application) 
Kit Incl. Video, Workbook, Examples, Forms 
Patent Law & Venture Group 
| 1-800-7-4-Patent 1-800-747-2836 


DON'T BE FOOLED! CALL OUR INVENTORS 
CLUB 24 HOURS FOR INFORMATION. 
1-800-466-1793 


FREE help for inventors! No charge for protec- 
tion forms and information kit. Affiliated In- 
ventors Foundation. 1-800-525-5885 


FREE INVENTION PACKAGE: Davison & As- 
sociates offers customized Development, Pat- 


enting, and Licensing. Proven Results: 
1-800-677-6382. 
FREE! Largest library of information on suc- 
cesstul inventing. Free list. Call now. 
1-888-413-2855. 

|. WORK DIRECTLY WITH 


| REGISTERED PATENT ATTORNEY | 
& DEGREED ENGINEER | 
36 YRS COMBINED ENGINEERING & 
PATENT EXPERIENCE 
U.S. & FOREIGN PATENTS 


PATENT AND DEVELOP IDEAS WITH 
THE EXPERIENCE OF AN EXPERT. 
FREE 228 PAGE BROCHURE. 
CONFIDENTIAL ADVICE AND FORMS. 
INTRODUCTION TO INDUSTRY, 
MARKETING PLANS, OFFSHORE 
PRODUCTION & PROTOTYPES 
Also Specializing in Copyrights & Trademarks 
Associates located near Patent Office | 

CREDIT CARDS ACCEPTED * SAT/SUN HOURS | 


MICHAEL I. KROLL 
REGISTERED PATENT ATTORNEY 


[US PATENT REGISTRATION #26,755 | 
171 STILLWELL LA., SYOSSET, NY 11791 | 


| TOLL FREE US/CANADA 800-367-7774 | 


Toll Free FAX - US & Canada 800-367-7773 
International Phone/Fax 516-692-2795 | 
Internet-http:// invention.com | 
E-Mail: patent @ genie.com У 


HELP AVAILABLE. RESEARCH, DEVELOP- 
MENT, REASONABLE PRICES. PATENT 
PENDING. THIRTY DAYS GUARANTEED. 
1-800-841-1708. 


INVENTOR’S DIGEST. America's #1 Inventors’ 


Magazine since 1985. $22/ year. 
4 


INVENTORS. “URGENT MESSAGE* FROM 


WASHINGTON D.C. 24hr recording. Toll Free 
800-211-0893. Request packet 12. 


INVENTORS - NEVER SEND IDEAS TO 


STRANGERS! AVOID SCAMS - SAVE THOU- | 
SANDS! REVOLUTIONARY, PROTECTION) | 
| MARKETING METHOD! 
| GANIZATION. 


NONPROFIT OR- 
FREE INFORMATION: 


1-800-846-3228. 


INVENT SOMETHING? ESI Inc. links uncon- 


nected individuals with decision-makers. Free 
brochure supplied. (800) 547-7885 
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| QUALITY. INTEGRITY. Complete patenting 


FOR INVENTORS 


PATENT IT ECONOMICALLY! Free details. 
Licensed since 1958. Near Washington, D.C., 
Ph.D. Associates. 1-800-546-2649 


"PAY ON SALES MADE” We'll Launch Your 
National T.V. & Print Campaign Free. Applica- 
tion & Eligibility Study Required. Restrictions 
Apply. AS SEEN ON T.V. INC. 407-626-0688. 


and presentation services. FREE INFORMA- 
TION. Franklin Forge. 1-800-501-2252. 


REGISTERED PATENT ATTORNEY. 33 Years 
Experience. Masters in Engineering. Main 
Street Box C-1, Fleischmanns, NY 12430. 
1-800-230-9496, 914-254-5322. FAX: 
914-254-5324 


REGISTERED PATENT ATTORNEY. Former 
patent examiner. 31 years experience. Donald 
Kettlestrings. 1-800-966-7577. — 


SEARCH OR VIEW ANY PATENT FREE... 
http:;//www.micropat.com or call (800)648-6787 
for brochure. 


S.E.L.L. YOUR IDEA..... Free info. on Patents, 
Licensing, Marketing, based on 25 yrs Exp. 
Harshaw Hesearch 800-451-1326 


SOCIETY OF AMERICAN INVENTORS. Patent | 
Attorney, Professional Engineer and Licensing | 
assistance. Attorney- Client Privilege! Nonprofit. | 
Free Evaluation and Consultation. | 


1-800-747-3109. 
GARDEN/LAWN CARE 


LOW COST GARDENING, GREENHOUSE 
and SOLAR PROJECTS using SUN-LITE HP 
solar glazing. Call for catalog and sample. 
(603)668-8186. 
http://www.solar-components.com 


SAVE WATER, IRRIGATION MONITOR THAT | 
SENSES MOISTURE BELOW TURF, PRE- | 
VENTS TIMER FROM OVERWATERING, 
FREE INFORMATION. 1-800-366-5325. 


WOOD CHIPPERS: Best PTO chippers man- | 
ufactured, literature kit #ML16-19, video kit 
#XM16-19. (404)691-2266, (800)267-9450. 


GIFT IDEAS 


Name a star for someone. It's the #1 gift in 


America! $33.00. 1-800-275-9515. 


HAIR CARE 


MEN'S 24 PAGE HAIRPIECE CATALOG! For 
$20.00 Discount Mention This Ad. Call: 
1 -800-448-01 33. Fax: 1-819-571-7350 


HEARING AIDS 


Hearing Aids. Deal Direct, save hundreds, 
free trial. 1-800-641-4327. True Sound. FREE 
Info. 


HEARING AIDS- New FREE Catalog. All styles 
available, including POWERFUL CUSTOM | 


AIDS, at savings of 1/2 or more. Power Hearing, | 
Box 31, Alpine NY 14805 1-800-260-4135 


FREE CATALOG! 
New Hearing Aids 


MINI CANAL f 


d 


e45 Day Trial eHuge Savings ki 
TRY BEFORE YOU BUY! 
1-800-320-3300 EXT R31 
Write: RHODES HEARING 
201R31 Ohlo St., 
Brookport, IL 62910 


HEARING AIDS 


HEARING AIDS- GUARANTEED LOWEST 
PRICES! No huge commissions. Home trial, 
terms. All makes. We're the oldest, biggest, 
best. Custom instrument specialists. Free in- 


formation,(800) 323-1212. Lloyds - PSC. : 


HOBBIES/ 


CRAFTS/COLLECTIONS 


1997 LEATHERCRAFT CATALOG. The new- 
est edition of the largest selection of leathers, 
tools, books, patterns, hardware, easy- to- make 
kits, supplies, leather care prodcuts, more. 
Yours FREE! Send $3.00 postage/ handling 
(refunded on first order) to: Tandy Leather 
Company, Dept. Р51296С, P.O. Box 791, Fort 
Worth, TX 76101. 


| INVENTIONS WANTED 


HONG KONG factory need several new pro- 
ducts for their oversea buyers. Send product 
ideas for royalty evaluation. Can produce exclu- 
sively. Hong Kong Plastic Metal Products Com- 
pany, Box 69627, Kwuntong, Hong Kong. 


Inventors: Free information on offering your 
invention for sale. 1-800-537-1133, Kessler 


Sales Corporation, C-7-IW-6, Fremont, Ohio | 


43420. 


INVENTORS: Free information package, exper- 
ienced patent attorney in Washington, DC area. 
800-876-6670, J.P. Halvonik 


INVENTORS: The Concept Network represents 
inventors who want to PATENT and MARKET 
their new product ideas. Call 1-800-835-2246 
Ext 144 for free information kit. 


FREE COLOR CATALOG 

Choose from over 200 kites. 

Many unusual & innovative designs. 

i Call or write for your catalog today! ü 

| Into The Wind e (воо) 541-0314 | 
1408-P Pear! St., Boulder, CO 80302 


ЕСЕТ 
LOANS BY MAIL 


DEBT CONSOLIDATION. NO ONE REFUSED. 
FREE APPLICATION. CALL: 800-441-3012, 
GLOBAL 24 HOURS. 


SIGNATURE Loans, must have checking ac- 


count & steady job. Call 1-800-445-0680. 


MATTRESSES 


NEW, BEST BACK SUPPORT, Lowest Pres- 
sures, Patented Swedish- Foam/ Leverspring 
Mattress. FREE Sample. Also: Airbeds, Water- 
beds, Adjustable Beds. WWW.STROBEL.COM, 
1-800-457-6442. 


“Fascinating Working Steam Models!” 


A Great Hobby! Over 100 Different models, Tractors, 
Trains, Cars, Trucks, Marine, Stationary Engines, Rollers, 
Fire Engines, Accessories & Model Boat Kits. Stunning, 
large 34 page colored Catalog $6.95 Refundable with 
order. 


1-800-481-1353 


For exciting detailed information visit us on 
the Internet http://www. yesteryeartoys. com 
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Dept, PS Вох 537, Alexandria Bay, NY 13607 


eile a —— | | PLANS/KITS/BLUEPRINTS‏ ہے 


| PLASTICS | 


MODELS 


WORKING MODEL 
KITS 


STEAM 
ENGINES, 

| BOTLERS & 
ACCESSORIES 


For Full Line 
Catalog and 
reference data, 


send $3.00: 


SO Pel Road 
/ m" “A f Les 1 Od 
im a 2 ШЇ}, Wellsville NY 14895 


PM RESEARCH w 


MONEYMAKING 
OPPORTUNITIES 


CRAPS! Amazing, revolutionary system. Thou- 
sands of satisfied customers. Free recorded 
information. 1-800-217-7711. 


| MOTORCYCLES/BICYCLES 


DIMENSION EDGE ENGINES: Auxilliary Power 
supply Fits Bicycles, Recumbents, Fold-ups, 
Easily. Aluminized System Outpowers, Out- 
climbs, Outpaces Competitors. Call 
1-800-652-8495. Merry Christmas! 


NEW PRODUCTS 


THE ONLY ON THE FLY FULLY ADJUST- 
ABLE BICYCLE SUSPENSION SEAT POST. 
USED BY POLICE. $24.95. 1-800-US-FLYER. 


INTEREST TO ALL 
DRUG RAID SEIZURES: But Dirt Cheap! 


Houses, cars, computers, furniture... Recorded 
information 24 hours. 212-722-6394, x282. 


EXCITING, Water Propelled 2-Liter Soda Bottle 
Launcher. Plans: $8.00. K&B Industries, 2339 
Fixler Road, Medina, OH 44256. 


MEET PENFRIENDS WORLDWIDE! FREE DE- 
TAILS! PIC, BOX 461873-PS, LOS ANGELES, 
CA 90046. 


OILS/LUBRICANTS 


AMSOIL Synthetic Lubricants and Filtration 
Products. Buy Direct. Free Catalog. Call 
1-800-782-3264. 


Build your own strong concrete 
Monolithic Dome ! Offices, 
homes, sheds, cabins, 
motel uniti, and more. 4 
Builders 
Needed 


Free Brochure or $19.95 Video + $5 s/h * www.monolithicdome.com | 


Monolithic Dome" (800)608-0001 
Monolithic Constructors, Inc. * PO Box 479-5 © Italy, TX 76051-0479 


CASTOLITE Liquid Plastics. Crystal clear, col- 
ors. For casting, embedding, coating, fiberglas- 
sing, repairing and reproducing with our Mold 
Making Supplies. Catalog $3.00 refundable. 
CASTOLITE, Dept. 96P/PS, 4915 Dean, Wood- 


stock, IL 60098. 
Rubber, plastic compounds, techniques, 
sources. Free information: Castcraft, Box 


17000(V96), Memphis, TN 38187-0000. 
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| REAL ESTATE 


BARGAIN HOMES - Foreclosed, HUD, VA, S&L 
Bailout properties. Low Down. Fantastic sav- 
ings. Call 1-800-513-4343 Ext. H-20025 for list. 


MONTANA Å ышы, Е 


rees, Cr 
only $14,900. Many other E leo. and i es 
available. Easy Owner Financing. No Time Limit 
Guarantee. Warranty Deed. Guaranteed Access. 
Call today for free information & photos. 
Rocky Mountain Timberlands 
1315 East Main » Dept. PS, Р.О. Box 1153 
Bozeman, MT 59771-1153 * (406) 586-8068 


| Call Toll Free: 1-800-682-8088 


CALIFORNIA. кшш Lots ; $50 down. $50 
monthly. 4602 Ethel Ave., Sherman Oaks, CA 
91423 


GOVERNMENT LAND now available for claim. 
Up to 160 acres/person. Free recorded mes- 
sage. (707) 448-1887. (4JG6) 


GOVERNMENT LAND 
US CITIZENS ONLY 

| | 20-160 acre claim program still available, get yours for 
11 $20 government fee, in AK, AZ, AR, CA, CO, ID, MT, 
| | NV, NM, OR, UT, WA, WY. For complete, step-by-step 
package including maps, telephone helpline, filing 
torms, etc. send $20; or for more information send $3. | 
PUBLIC LANDS TITLE, PO Box 2845-PS Port 
Angeles, WA 98362-0336 (this is not Homesteading, 
it's much easier and only costs $1. per acra). 


ROBOTICS 


ДД етине 


J шшш. rpboistorestom 


Order "CUSTOM MADE" 


INK PADS only $1. oa | 
‘Speci ty oor Back Bue Red Green: 
Add 75c per order for postage & handling 
THOUSANDS OF SATISFIED CUSTOMERS! 
FAST SERVICE - Your Order Shipped in 5 Days! | 


QUALITY Stamp Мід Box 35514-5 Tulsa OK 74153 


BOLD FACE CAPS - add $1.00 a word 


GREY BACKGROUND - $35.00 


Remittance of $ 
CHARGE to: 


SATELLITE TV 


DSS TEST CARDS & 055 Accessories, Lowest 
Prices. Call SOLAR SYSTEMS, (905)571-7967. 
E-Mail: solar@ sympatico.ca 


FREE CATALOG. World's Best Selection List- 
ing Books, Etc. On Satellite TV. (800)483-2423. 


OBTAINING SOUND for your VCII and МСИ 
PLUS is easy. No codes needed. Also DSS 
TEST CARD information. Details. 
1-800-211-5635. 


SMALL DISH 
; SAVINGS! 


CALL NOW! 800-500-9264 


SCR CCR RPP RRR a ое 


| MSkyvision, Inc: dis 
1032 №. FRONTIER DR. FERGUS FALLS, ЫМ 58537 = 
Nothing Else Compares” NE T WOR KO 


D DL LER ia of Bore e um 


SATELLITE TELEVISION PAYS! Minidish 
sales force needed. STAR VISION DIRECT. 
1-800-888-9707, 8am - 10pm Pacific. 


SOUND for VIDEOCYPHER-I and plus. Free 
details. SASE: NASSIRIAN, Box 382-5, Rio 
Linda, CA 95673. 


18” DSS DISH 


Now Descrambled 
s. Movie, Local Blackout 


Sports, Special Events роњ 


Buy New Access Card Today 

Where To Get One & How Much 

Seno Ей DBS DESCRAMBLERS 
3903 Tone Blvd #608 - 170 St Peterstur; FL 


G? $077 


STAY INFORMED ON THE SATELLITE TV 
UNDERGROUND. SUBSCRIBE TO THE 
NORTH STAR GAZER. $48 PER YEAR. 
(810)664-4022. PO BOX 1023, LAPEER, М! 
48446. 


SCIENCE & CHEMISTRY 


“Laboratory” Glassware, Chemicals.Catalog 
$2.00. Southern Oregon Scientific, 1000 SE M 
Street. Unit A, Grants Pass, OR 97526 


POPULAR SCIENCE DIRECT ORDER FORM 


$13.85 PER WORD - 12 word minimum WORD COUNT: Each word or initial in name and address must be counted as a word: John E. Jones, 345 East Main St., counts as 


SCIENCE & CHEMISTRY 


Laboratory Supplies, Microscopes, Scales, 
Glassware, Chemicals Small Quantities. 
Catalog $5.00 Chem Lab Supplies, Dept PS 
1060-C Ortega Way, Placentia CA 92670. 
714-530-7902 

MAKE YOUR OWN ROCKET MOTORS!!! 
HOMEMADE FUELS, CHEMICALS . SUP- 
PLIES "GLASSWARE" INSTRUCTIONAL 
BOOKS, MANUALS, VIDEOS. "HUGE CATA- 
LOG" $2.00. PYROTEK, P.O. BOX 1, 
CATASAUQUA, PA 18032. (717)256-3087. 


Space Compass. Two experimental instruments 


| VIRTUAL REALITY 


on motion in space. $9.95: Salvo Distribution, 
P.O. Box 1733, Summerville, SC 29483 


SCIENCE & HOBBIES 


DR. NEUTRINO INVITES YOU to explore the | 
universe with Science and leaming toys on line. | 


http://drneutrino.com 1-888-DrNsFUN 


STAMP COLLECTING 


105 Large Pictorial Stamps with requests of | 


our approvals. Please send $1.00 to G&C, 
Box 7905, Dept. PS, Berkeley, CA 94707. 


DISCOUNT, STAMPS, PACKETS, FREE LIST 


IVA, BOX 197-B, HANFORD, СА 93232 — 


| Penny Stamp Approvals, Regardless Catalog. 
| Kloster 18289 Bunny Drive, Jamul, CA 91935. 


TELECOMMUNICATIONS | 


| Refurbished Namebrand Cordless phones at 


huge savings, call 1-800-934-7015 for current 
models. 


TOOLS & MACHINERY 


4" Metal Cutting Lathe $135.75. Taig, 12419 


Nightingale Lane, Chandler, А2 85249. 7 
BOLTS, SCREWS, TOOLS, WHOLESALE, DI- 


RECT. Guaranteed. Catalog $2.00 (refundable). 
Camelot, Dept. 33, Box 65, Bristol, WI 53104. 


LATHES 


*Starting at $ 410 
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һа ‘Metals ‘Books 
Ray XY ‘Precision Instruments 
r EEE Free Catalog 


American Express or Discover account. 


To: Classified Advertising Dept. POPULAR SCIENCE, 2 Park Ave., New York, NY 10016, OR CALL 1-800-445-2714 


is enclosed to cover 


Heading my ad should be under: 


YOUR NAME 
FIRM 
ADDRESS 
CITY 

DATE 


(PLEASE PRINT ) 


YOUR SIGNATURE 
(PLEASE PRINT OR TYPE COPY * FOR ADDITIONAL WORDS ATTACH SEPARATE SHEET) 


insertion(s) in the 


STATE 


| plumbing needed, 


TOOLS & MACHINERY 


| HARD TO FIND Supplies/Suppliers List. $2.00. 
SASE: B&K InfoServe, Box 32429, San Jose, 
CA 95152-2429. 


Introducing the All New for 1997 
JET Woodworking & Metalworking 
State of the Art Equipment & Supplies 

For Free Catalog & Info 


(Call Blue Ridge Machinery & Tools 
(304) 562-3538 
P.O. Box 536-PS 
Hurricane WV 25526 
"Your Complete Machine Shop Supplier" 


DO-IT-YOURSELF WR 
Create Your Own Wirtual 
Worlds and Share Them 
with 10 Million People! 

О} Laan нен To Bul! Your Our Hitt Realty “Virtua! Poni” Quickly й Елый 

О Soe pour Wont oo Your PC or put fem ол the ета! or Others to aper! 
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Fax Qapens 619-485-0428‏ وکر 
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` WATER PURIFICATION 


Electronic Water Softener no chemicals Of 
removes limescale from 
pipes, perfect for septics, moneyback guar- 


| antee, $399.95 call EcoSoft 1-800-275-7070 
| SOLID STATE WATER CONDITIONER. Mag- 


netically alters limescale to prevent formation in 


| pipes, tub, tile, and fixtures. Increases water 


flow. No chemicals, electricity, or plumbing 
required. Lifetime Warranty. $149.95 Jenesco 
Inc. 500-639-9471 


Waterwise Purifiers... homemade distilled. 
(800) 874-9028. Box 45981, Center Hill, FL 


33514-0459 


SEVEN words. P.O. Box 3 counts as THREE words. City, standard 2-letter state abbreviation and zip code together count as TWO 
words. YOUR AD WILL RUN IN THE NEXT AVAILABLE ISSUE. TERMS: Payment with order or charge your VISA, MasterCard, 


issue(s). 
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LOOKING ВАС [3 


EDITED: BY BOB SILLERY 


Botanical 
Clearinghouse 


Flys) | HE 16TH AND 17th 
ШШШ centuries witnessed the 
foundation of many botanical 
gardens throughout Europe, 
many of:which exist to this 
day. Kew Gardens is one of the 
most widely known. Not only 
is it a great educational estab- 
lishment and pleasure resort, 
but it may be described as the 
great botanical clearinghouse 
of the British Empire. To it, a 
large number of plants are 
being forwarded from all parts 
of the world.—December 1896 
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ATM Brings 24-Hour Banking 


Г) A BANK THAT never 
ШШ closes? The Docutel 
Corp. of Irving, Texas, has de- 
veloped such a system. Total 
Teller is a 365-days-a-year 
banking system that handles 
11 types of transactions. Op- 


erating via MasterCard, the sys- 
tem has been working for the 
Bank of California in the Los 
Angeles area for several weeks. 
Total Teller will also make 

an appearance in Upper Arling- 
ton, Ohio, during an experi- 
ment in checkless and cashless 
living.— December 1971 


The Next War 


r1- 4 CIVILIZATION MUST abolish war, or 
ШШШ war will destroy civilization. In the 
/ next great conflict, it is likely 
f that no mode of destruction will 
go unused. There will be no dec- 
laration of war. Hostilities will 
begin with fleets of gas-equipped, 
fast-moving tanks and mynad 
planes. Lethal rays will be directed 
at military and civil centers. Shel- 
ters must be large enough to 
accommodate a whole city. Soldiers 
will be clad constantly in gas armor 
made of impervious materials smeared 
with chemicals. —December 1921 
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First Wireless News-Picture 


75 AN ACTION PICTURE of President Warren G. Hard- 
ШШ ing was wirelessed from Annapolis to Paris in the 
space of 20 minutes, the first important news-picture 
ever to be so transmitted. The picture received in Paris. 
was crude but recognizable. 
Surely, from the germ of 
this achievement, progress 
to future radio broadcast- 
ing of moving news-pho- 
tographs of events that are 
actually taking place seems 
no less possible than many 
other modern miracles that 
have been accomplished by 
science.—December 1921 


Dangerous Dishwashing? 


T1] 15 RESTAURANT dishwashing dangerous? The 
ШШШ National Sanitation Foundation was worried 
about it and enlisted the scientific resources of 
Michigan State College to find out. By count- 
ing bacteria cultures (top left), scientists 
| found that machines wash dishes better 
% than the human hand. The professors 
fe warned against dirty machines, improper 
J loading of racks, too little cleanser, and 
low water temperatures.—December 1946 
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Moisturizing 
After Shave 
Splash 


(pacific light 


Gillette Series 
Pacific Light After Shave Splash 


Now you can get daily skin care just by splashing on your after 
shave. Pacitic Light does more than just refresh and invigorate your 


face. Its unique non-sting formula instantly Те 
moisturizes and soothes your skin. All with a light = 


fresh scent. Make it a part of your daily shaving — 
regimen. Pacific Light Can your “кы 
after shave splash do all this? 


„АЖ... 


Dumb thing idu 
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VA AA 4A Or, you can do a spreadsheet without having to scroll back and forth. That's because our new WideNote 
WIDENOTE screen is very wide-11.2" measured diagonally. But only 5.6" high, Resulting in a tiny footprint and a weight = 
of only 4.6 165. You'll find that same intelligent thinking inside WideNote... a 133MHz Pentium processor, a 28.8 kbps 
fax/modem and a 1.1GB hard drive. How will all this affect our lead in LCD technology? It'll only make it wider. 
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Microsoft" . 
Windows'95 pentium 
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